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The article is related to the architecture of “Shabyt” Palace of Arts with a total area of 23,900 m 2 which was built in 2009 in 
Astana and located at 10 Independence Avenue, opposite to the Palace of Independence. The building was built as a palace of arts, but 
later it was transferred to the balance of the Kazakh National University of Arts. Despite such transfer of the building the citizens still 
call it “Shabyt” - inspiration that does not contradict the spirit of the University of Arts, but its internal structure is not suitable for the 
training practice. 
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A ccording to designers of the 
building, the architecture of 
“Shabyt” Palace of Arts is an embodiment 
of identity of the unique result of human 
creativity and natural elements which, 
in this particular image, represents the 
crater as a result of the explosion. The 
crater is just a funnel, it has no body. The 
form of “Shabyt” Palace of Arts may 
be presented as the intersection of two 
cones - right and inverse, two spinning 
bodies of rotation. The rotation of inverse 
cone is resulted in the ring-like walls of 
basement courtyard similar to the crater, 


and the second cone formed the ring-like 
external inclined walls of the building. 

Cones of external and internal walls 
have formed a ring of round body of 
triangular cross-section, where the 
land is a basis, but the uniqueness of 
the fonn is provided by a slight tilt of 
the rotation axis of internal cone due 
to which an inclined shear line of two 
cones is formed. An oblique section of 
the intersection of two cones makes it 
possible for an anonymous geometric 
shape to acquire individuality, besides 
the section allows demonstrating the 


architecture of the fonn at a distance. 
The inclination of the “Shabyt” building 
is directed to the Square with respect to 
which the building opens and makes a 
kind of bow to the Independence Square. 
The edge of the intersection of inclined 
surfaces of walls made of blue glass 
which evokes sensation of a border of the 
glass monolith is especially untypical for 
architectural fonns. It adds a new twist 
to the perception of the architectural 
form and elicits different associations; 
people, who have tried to describe the 
architecture of this building, compared 
it, for example, with ink-pot which was 
used by the Soviet schoolchildren in the 
1950s. It was round, glass, blue colored 
by ink with cone-shaped hole for a pen 
like a funnel of the crater. 

Siting of the building in the image 
of “crater explosion” (Photo 2) on the 
ground is to make some “technology- 
related changes”, but the absolutely flat 
surface neutralizes the explosion and turns 
the building into a silence of overturned 
bowl. The “Shabyt” Palace of Arts and 
the Palace of Independence are located 
on both sides of the main administrative 
axis where the Independence Square 
with the Monument of Independence, 
the Pyramid "Palace of Peace and 
Harmony”, the “Baiterek” monument and 
the “Acorda” Residence of the President 
are located. The windows of “Shabyt” 
Palace of Arts command the whole 
panoramic view on the surrounding 
from the Palace of Independence to 
the "Hazrat Sultan” Mosque. The front 
facade of “Shabyt” Palace of Arts is 



Photo 1. Perspective view of side face of “Shabyt” Palace of Arts, 2009 


fe 

Photo 2. Perspective view of “Shabyt” Photo 3. Border of the intersection 
Palace of Arts from the front of inclined surfaces of exterior and 

facade oriented to the axis and the interior round facades 

Independence Square 
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oriented to the Independence Square. 
When coming in the visitor enters the 
horizontally oriented, narrow and oval 
entrance hall 8.7 m high that resembles 
an oval of turned to you “crater” of 
basement courtyard which could be seen 
when approaching the building. 

All buildings appeared within the 
new city put a kind of pegs into the 
architectural outline, therefore this 
small building had to play an important 
role within the architectural context; 
it, being located opposite the Palace 
of Independence, signified the end 
of one side of the governmental axis. 
A relatively small public building in 
a familiar image may not have played 
such a role. It is difficult to “retain” 
the axis if the building does not stand 
out, so the architects tried to give it a 
stunning image of the place according 
to its designation. The form found by 
architects has not been previously met; 
it has novelty and memorable image. 
The uniqueness of architectural image 
may be compared with the image of man 
whom, if you have ever seen him or her 
before, you can remember and recognize 
when next you meet, and the “Shabyt” 
building may not be forgotten, if it is 
once seen. 

The Palace of Arts and the club 
represent several independent groups 
of premises by its architectural and 
planning structure: 

- administrative block with entrance 
hall, cloakroom, sanitary facilities, 
canteen or coffee-room; 

- library with reference room; 


- 3 or 4 groups of club rooms with 
the area from 50 to 100 m 2 ; 

- cinema hall for 300 people with 
lobby; 

- multi-purpose hall for sports, 
dancing, aerobics. 

In the plan the building represents a 
circle with a diameter of 120 m, and the 
center of axis lines of internal walls is 
shifted to the center of a small circle of 
37 m radius. Third circle - intersection 
lines of two cones, right and inverse, as 
mentioned above, - is a kind of ridge 
of 45 m radius. The space of basement 
courtyard - “the crater”, properly 
speaking, which is the main character of 
the project idea - is unusually beautiful 
space protected against the wind and 
open to the scenery spots of the city. A 
closed round accessible roof area with 
inclined glass walls like a bowl was 
meant to become a green garden for 
rest and an additional space for creative 
activities. 

In this project, the roof and walls are 
combined and the line of its intersection 
passes through the middle between 
internal and external walls, but centers 
of three circles lie on the central axis 
of the main entrance. Four entrance 
halls provide the autonomy of activities 
performed by club groups. There are 
three halls in the center - cinema, 
rehearsal hall and sports hall which 
are independently operated. Although 
thoughts of architects were aimed to 
create a pure form of crater, the planning 
layout of the premises was drawn up for 
the club building with due regard to all 


requirements. After its construction the 
building was transferred to the balance 
of the Kazakh National University of 
Arts, a set of premises of which did not 
comply with the requirements applicable 
to the universities. There are no lecture 
halls, showrooms, recreational spaces, 
workshops, studios, laboratories and 
other premises necessary for the higher 
education institutions. 

The tender for construction of 
“Shabyt” Palace of Arts won the 
Turkish construction company “Sembol 
3moaat”, but the construction was 
subsequently assigned to “Basis-A” 
construction company, representatives 
of which have lost touch with designers, 
so the architecture has some deviations 
from the initial idea, - the project 
designer Shokhan Mataybekov says. The 
architecture of this building was to be 
made by using the technology of hidden 
sashes; such plants exist, it produces glass 
which is put butt-to-butt so that the entire 
form is run into a single monolith. First 
of all the monolithic form is a purpose 
of the idea, and secondly, the color of 
glass was supposed to play an important 
role within this project. The building 
is to be easy, light blue with a silvery 
shade and have a specular reflection of 
5 to 10%, the fonn had to possess the 
properties of reflection, flicker, and shine 
so that any person could not estimate 
its real physical properties within its 
perception. An easy, silver blue, mirror- 
bright uniform monolith fonn should be 
perceived as a sculpture and get up the 
place where it is located. 
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Photo 4. Section along the central axis 
of “Shabyt” Palace of Arts 


Photo 5. Ground floor plan of “Shabyt' 
Palace of Arts 



The architecture built in the “crater” 
sculpture had to serve by its fonn: to 
reflect, be blended in semi-tones with the 
surrounding space, slide in your mind as 
a flickering image, even disappear under 
certain weather conditions, but a dark 
and heavy monolith which is the same 
under all weather conditions was made; 
I didn’t expected such a result, - the 
project designer Sh. Mataybekov says. 

The ideas of designers come to life 
during the computer rendering as virtual 
images of reflections in silver-blue glass, 


where people, cars, and clouds may 
appear and disappear in the round form. 
The mirror form of the building had to 
give a visual lightness to the building, 
and silver-blue glass being mixed with 
the blue color of the sky had to loss the 
boundaries of reality between the fonn 
and its reflection, but all this was not 
implemented in the building architecture. 
Although the designer was not satisfied 
with the chosen color of glass, the 
building still infuses the amazement at 
a new approach to the architecture, and 
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a relatively small building came into 
notice and played an architectural role 
assigned to it. 

The windows of side face of 
“Shabyt” Palace of Arts command the 
view on the Palace of Independence 
and the Independence Square with the 
Monument of Independence (photos 7 
and 8). The Monument of Independence 
and the Pyramid “Palace of Peace and 
Harmony” are seen from the windows 
of upper floors of the central part of the 
building in the rim of interior ring facade 
(photo 9). The “Hazrat Sultan” Mosque, 
the main mosque of Astana, may be 
perfectly seen from the windows of upper 
floors of the north part of the building 
(photo 10). The round panoramic view is 
commanded due to the inclination of the 
building oriented to the governmental 
axis; a person who is on the upper floor 
may see the panorama of the city as from 
the viewing platfonn. Any person who 
is in the Shabyt building finds himself 
at the center of observation due to the 
circular pattern of corridors around the 



Photo 6. General view of the building from the main entrance and rear facade 



Photos 7, 8, 9, 10. Panoramic view of the surrounding of “Shabyt” Palace of Arts. View from the windows of “Shabyt” 
Palace of Arts. (Photos of the author were made from the windows of the 6"' floor, from the height of 28 m) 
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perimeter of the building, although this 
is a relatively low-rise building 40 m 
high in the highest part of the ridge. 

In terns of architecture, the picture 
of two fragments of “Shabyt” Palace 
of Arts and "Hazrat Sultan” Mosque 
(photos 1 1 and 12) represents the concept 
for interpretation of the XXI century 
architecture and the traditional Muslim 
architecture of the past by revealing 
world view of epochs and peculiarities 
of our time due to the fact that both 
buildings were built at the same time. 
The comparison of two buildings, the 
“Shabyt” Palace of Arts and the “Hazrat 
Sultan” Mosque, does not seem to be 
strange, because the “Shabyt” Palace of 
Arts in its interpretation of architecture 
could be a mosque, library, business 
center or any other residential or public 
building, and the architecture of the 
“Hazrat Sultan” Mosque - only mosque. 
The appearance of archaic image of 
the "Hazrat Sultan” Mosque for 5,000 
people in Astana in 2012 is related to the 
trend of the first years of Independence 
related to the return of a debt to the 
cultural heritage - return of cathedrals 
with a traditional image to the cities. 
The perspective view of both buildings, 
the “Shabyt” Palace of Arts and a 
fragment of the Palace of Independence, 
evokes the feeling of industrial nature 
- it is harsh, insular and inaccessible, its 
images do not reveal its assignments. 

The interiors of “Shabyt” Palace of 
Arts, unfortunately, have no unity with 
the style put into the project concept; 
interior designers contributed a new 
motif to arches which has eventually 
nullified the unusualness of the building 
architecture. Everything is unconnected 


here: variegated arcs, adjusted sashes 
at semi-round galleries and dummies 
all around - profiles, false portals, in a 
word, the interior is from another story 
and it does not correspond to the building 
architecture. The interior architecture is 
made by using a cheap plaster on gypsum 
plasterboards and evokes associations of 
the temporary decorations set in hast. 
Metal constructions are hidden with 
gypsum plasterboards; for some reason 
it serves for heavy concrete supports, 
beams and arches. All this looks very 
poorly, while it is the interior space 
that had to be exponents of features 
of the unique architectural form and 
unusual structural system of the 
“Shabyt” building. A light metal frame 
of the building has disappeared; it was 
replaced by the supposititious decor for 
concrete constructions made of gypsum 
plasterboards. 

The interiors of the unique building 
should be made by the project designer; 
it should express ideas contained in the 
project concept as it is done all over 
the world. The world famous architect 
F. Gehry, while designing his buildings, 
attached the enormous importance to 
its interiors, in fact, for which such 
buildings were made. He highlighted 
the goals and objectives of the buildings 
interiors. For example, F. Gehry has 
engaged Japanese in noise specialists and 
has used an expensive wood in order to 
get the best sound in the building of Walt 
Disney Concert Hall instead of using a 
cheap plaster for interior decoration. 
After the first rehearsal the music 
director of the Philharmonia Orchestra, 
Mr. Salonen, turned to Frank sitting in 
the hall and said: “We will stay here”. 


In response, 70 year old F. Gehry broke 
into tears thus expressing the whole 
dramatics of the situation: if the building 
with all its beauty eventually proved to 
be unsuitable for the work of symphony 
orchestra, nobody would understand it, 
setting aside of the necessary additional 
expenses. The cost of the unique product 
can never be predicted and this is not to 
say that “this is an amount for which a 
unique product can be made”, because 
it should be spent as much as necessary. 
Thus, the Walt Disney Concert Hall in 
Los-Angeles became not only the most 
exotic architectural structure, but the 
best music venue in the USA. 

The lobby of “Shabyt” Palace of 
Arts, on which galleries of 5 floors of 
club rooms look out, is a rare, unusual 
space 20 m high of triangular section. 
The premises of the upper floors, slightly 
and floor by floor, overhang the lower 
floors in double-height space of the 
lobby thus creating a light and dynamic 
upward movement before a clean 
segment of absolutely round plane of the 
inclined wall. The solution presented in 
the real interior demonstrates a complete 
lack of understanding of the concept of 
the building architecture. 

Feigned piers of arches and beams 
straighten the curve of the inclined wall 
and close the panorama of the round 
basement courtyard space - “the crater” 
- from all floors. The courtyard-crater 
is a quintessence of the project which 
remained unnoticed by designers of 
interior where the structural system 
expressing the project idea, which seems 
to be recognized as unbeautiful by the 
designers of the “Shabyt” building due to 
the used interior foofaraw, was apparent. 



Photo 11. Perspective view of a fragment of Palace Photo 12. Perspective view. Fragment of “Shabyt” 

of Independence and a side face of “Shabyt” Palace of Arts Palace of Arts and the “Hazrat Sultan” Mosque 
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Photo 13. Interior of corbel lancet arches Photo 14. Corbel arched doorways - entries 

in the lobby opposite the assembly hall to the audience hall 


In this regard, the words of J.W. Goethe 
are recalled: there is no difference 
between beauty and truth, however 
beauty is truth. A lot of examples on this 
topic may be given here, starting with 
the Eiffel Tower in Paris. 

The panoramic view from the bridge 
represents three buildings: “Shabyt”, the 
Palace of Independence, the Monument 
of Independence and the Pyramid 
"Palace of Peace and Harmony”, but 
the governmental axis is presented only 
by two buildings - Shabyt and Pyramid 
- and this dialog involves the spire of the 
Monument of Independence located at 
the eponymous square, but not the Palace 
of Independence directed to the ground. 
It should be noted that the Pyramid 
"Palace of Peace and Harmony” 
dominates magnificently and soars 
in the landscape of the waterfront, its 
lines are maintained by the grade lines 
of locality and it is very harmonious in 
the environment. In this panoramic view 
“Shabyt” and the Palace of Independence 
specify one end of the governmental 
axis on both sides. The architecture of 
the Palace of Independence has no vote 
in this picture, although it was to play 
an equal role as the Shabyt building. 
“Shabyt” manages to do it due to its 



Photo 15. Corridor - the gallery of forth floor looked out on the internal 
double-height space of the lobby 



Photo 16. Panoramic view from the bridge 
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unusual form of crater, but its siting 
similar to the Palace of Independence is 
immersed in the landscape, while “the 
explosion” is the project concept and 
the crater left was to soar. The “Shabyt” 
building architecture has a huge impact 
in the axis space due to its form, but its 
siting loses out to the Pyramid. 

The article is written following the 
architect Mataybekov Sh. U. 
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U.D.C. 728 

BLUE WHALES OF ASTANA CITY - 
THE ADMINISTRATIVE BUILDING OF 
THE NATIONAL KAZAKHSTAN TEMIR 
ZHOLY COMPANY LOCATED 
ON THE LEFT BANK OF THE ESIL RIVER, 
ASTANA CITY, 2009 
(ARCHITECT ABILD TOLEGEN) 

G. Kissamedin, Doctor of Architecture, Academic Professor 
Kazakh Leading Academy of Architecture and Civil Engineering, 
Kazakhstan 

The article is devoted to the high-rise twin towers architecture 
of the “National Kazakhstan Temir Zholy Company” administrative 
building (NKTZC) in Astana city, located at the Green Water Boulevard 
- administrative center of the capital. The high-rise twin towers formed 
a new architectural focus of Astana city that is visible from any part 
of the city. 
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rOJIYEBIE KHTEI ACTAHbl - 
A^MHHHCTPATHBHOE 3/JAHHE 
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2009 r. (APXHTEKTOP A E FLIRT A 
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KOTopaa BH/XHa H3 jhoGoh nacTH mpo/ia 
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I lauHonajibiioro nepBeHCTBa no i lay'ii loti aHajniTHKe, 
OTKpbiToro I ’lipoiichcKO-A inaicKoro nepBeHCTBa no iray'iiioii arrajinTHKe 
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A ttMHHHCTpaTHBHOe 3 flaHHe HaqH- 
OHajtbHoii KOMnaHHM «Ka 3 axcTaH 
TeMHp >Kojibi» HMeeT cjioacHyio o&beM- 
HO-npOCTpaHCTBeHHytO KOMn 03 HHHK>, 
KOTopaa 3 aKJiioHaeTca b cruieTeHHH Tpex 
o 6 beMOB. ,H,Be 37 h 40 3 TaacHbie bmco- 
tkh b rataHe Kaacqaa npeqcTaBJiaeT no- 
JiyKpyr HHaMeTpoM 22 m, CMemcHHbie Ha 
neTBepTb HHaMeTpa oTHocHTeiibHo qpyr 
qpyra. PaccToaHHe Meamy noJiyKpyra- 
mh 11 m. Bbiccrra 40 - 3 Ta 5 KHoil 6 auiHH 
cocTaanaeT 175 m, 37 - 3 TaacHaa - 163 m. 
BbicoTHbie napHbie 6 amHH «Ka 3 axcTaH 
TeMHp >Kojibi» pacnoJioaceHbi b hobom 
aflMHHHCTpaTHBHOM qeHTpe AcTaHbi Ha 
aeBOM 6 epery p. Echjib, Ha njiomaqH b 
10 625 KB. M, C pOBHOH nOBepXHOCTbK), c 
He 3 HanHTejibHbiM yKJtoHOM b ceBepo- 3 a- 
naqHOM HanpaBJicHHH. Ha BbiqeJieHHOM 
qua CTpoHTejibCTBa ynacTKe aBTop MaKCH- 
MaabHO pacnoJioacHJi 3 qaHHe pa 3 MepaMH 
159 x 57.8 m - npaMoyrojibHbiH bocbmh- 
3 Ta>KHbiH napajraejienHneq bmcotoh b 
35.4 m, H 3 KOToporo c caMoro ocHOBaqiia 
npope 3 aKjrca qBe nojiyKpynibie b nnaHe 
napHbie BbicoTHbie 6 aniHH. B BbicoTKax 
pa 3 MeiqeHbi ocjiHCbi njioiqaHbio 115 tmc. 
kb. m, Bcero b 3 qaHHH pa 6 oTaioT 4200 co- 
TpyziHHKOB. CTpoHTeJibHbifi o 6 beM Bcero 
3 qaHHa 571 929 m 3 . DiaBHOH KOMno 3 H- 
HHOhhoh ocbio aBJiaeTca nemexoqHaa 


scruiaHaqa BoflHO- 3 eJieHoro 6 yjibBapa, 
KOTopaa pacnonoaceHa Meamy KpynioH 
njioiqaHbio h njioiHaqbio nepe.it Pe 3 HneH- 
HHeii npe3HqeHTa PK Akophoh. 

B apXHTeKTypHOH KOMn03HHHH 
aqMHHHCTpaTHBHoro 3qaHHa «Ka3axcTaH 
TeMHp 7KoJibi» Bee TecHo cnjiejiocb. 
EaiHHH B OCHOBaHHH He CBo6oqHbI, OHH 
cjiobho 3aacaTbi qeBaTHSTaacHOH 3 a- 
CTpoilKOH, H Bqo6aBOK napHbie BbICOTKH 
HeB03MoatHO npoHHTaTb KaK HBe, noTO- 
My hto ohh npHacajiiicb qpyr k Hpyry h 
B ocnpiiHHMaioTca KaK equHoe o6pa30Ba- 
hhc. Oeo6eHHOCTb napHOH komho 3 Hhhh 
«K a3axcTaH TeMHp >KoJibi» 3aKJiioHaeT- 
ca B TOM, HTO o6e 6aiHHH HMeiOT eaMO- 
CToaTejibHbie bxohm, opraHH30BaHHbie 
c HByx npoTHBonojioatHbix CTopoH 3na- 
HHa, hto nopoacqaeT HBa maBHbix (Jiaca- 
qa. TaraiM o6pa30M, npn Bxoqe b moOyio 
6aiHHio bbi OyqeTe BimeTb onHy h Ty 
ace KOMno3HHHio, 0HHy noJiyKpyniyio, 
CTeKJIHHHyiO SaiHHIO H BTOpyiO 6aiHHIO c 
naocKHM (JiacaqoM c BbiaBJieHHbiMH no- 
3TaaCHbIMH HJieHeHHaMH ((J)OTO 1 , 2 ). 

naHopaMa bbicotok BonHO- 3 eJieHO- 
ro 6 yjibBapa npeqcTaBJieHa caeBa Hanpa- 
bo: aqMHHHCTpaTHBHoe 3naHHe «Ka3ax- 
CTaH TeMHp >KoJibi»; M)KK «CeBepHoe 
cnaHHe»; M7KK KOMnaeKC «H3yMpya- 
Hbiii ropon» h MIOK «y BonHo- 3 eJie- 


Horo EyjibBapa»; Ha och b qeHTpe Kpyr- 
jioh njioiHaqH pacnoJioaceH MOHyMeHT 
«EaiiTepeK». 

BbicoTHbie SauiHH o6o3peBaeTca H3- 
qajieKa h co Bcex CTopoH, KaK CKyjibmy- 
pa, nosTOMy qua bwcotok Bcerqa BaacHbi 
Bee (Jtacaqbi, oSique CHJiysTbi, xapaKTep 
3aBepmeHiia 6ameH, h HaKOHeq, o6pa3bi, 
KOTopwe ohh Hecyx XapaKTepHOH oco- 
6eHHOCTbio BbicoTOK aBJiaioTca BepxHHe 
H3CTH, no KOTOpbIM HX MOaCHO HaHTH 



<I>oto 1. IlepcneKTHBa. 
AqMHHHCTpaTHBHoe 3qaiine 
«HaijHOHajibHOH KOMnamiii 
Ka3axcTaH TeMHp 7 Kojim» b AcTaHe 
Ha jieBOM Sepery peKH Ecnjib 
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<I>oto 2. Bo iHO- 5e.icm.iii o va heap. B qeinpe MOHyMeHT «BaiiTepeK», 
cnpaea BbicoTKa a/iMHHHCTpaTHBHoe 3aamie «Hamiona.ibnoH 
KOMnamm Ka3axcTaH TeMHp /Ko.n.i» 



<I>oto 3. MaKeT (jipaivteina Bo uio-ie ienoi o dyjibBapa. 

I k|inaii cneBa BbicoTKa - ajMiiiiiicTpaTiiBiioe 3/iaHue 
«Hamiona.ibnoii KOMnamm Ka3axcTaH TeMHp 2KoJibi» 


H3flaneKa, noaTOMy apxHTeKTopw Ha- 
flenaiOT MX 3anOMHHaK>mHMMC« 3pH- 
TejIbHWMH (JlOpMaMM, y3HaBaeMHMM 
opHCHTHpaMH b npo CTpaHCTBe . IlapHaa 
BbicoTKa «Ka3axcTaH TeMHp )Koabi» 
HMeeT noJiyKpyrawe 3aBepmeHMa, ko- 
Topwe nojiyMHJiMCb b pe3yjibTaTe pacce- 
aeHHa noJiyKpyrjioii HHaMHHpHaecKoii 
(JiopMbi 6aniHH non 45 rpayiycoB, Ha- 
npaBJieHHbie qpyr Ha qpyra. 

ITapHaa BbicoTKa «Ka3axcTaH TeMHp 
)Kojibi» HMeeT qBa 3anoMHHaiomHxca 
3pHTeabHbix o6pa3a - raaBHbie (Jiacanbi, 
padoTaiomHe c qByx npoTHBonoaoac- 
Hbix CTOpOH - BOCTOHHOH H 3anaflH0H 

(iJioto 1), h adcoaioTHo o^HHaKOBbie 6o- 
KOBbie (Jiacaqbi, opueHTHpoBaHHbie Ha 
ceBep h iot (iJioto 4, 5), hto He Bcerqa 
H3najiH ohh CKJiaawBaioTca b co3Ha- 
hhh moneii b o6pa3H ohhoto h toto ace 
3flaHHa. 

C pa3Hbix kohijob ropoqa 3qaHHe 
«Ka3axcTaH TeMHp )Kojibi» BbiraaqHT 
KaK napa Bjno6jieHHbix, CMOTpaiqHX 
qpyr qpyry b jihho, KOTopwx Bbi BcaKHii 
pa3 BocnpHHHMaeTe co cmiHbi ohhoto h 
qpyroro b «jihho», odoiiqa 3qaHHe, bbi 
3aMeqaeTe, hto KOMqo3Hqna qoBTopa- 
eTca. Ilapa 6ameH, Kacaacb qpyr qpy- 
ra qaeaaMH, KaK qBa aeaoBeKa, to jim 
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qoraoiqeHHbie deceqoii, to jih thxhm 
TaHqeM, 3aMepjiH b ropoqcKOH 3acTpoii- 
Ke, o6o3peBaeMbie bccmh. EaniHH co 
cqHHbi 3aBepHyTbi bo (JipaKM HneajibHO 
odaeraioiqero aTJiaca CTeKJia TeMHO-CH- 
Hero qBeTa 6e3 BbiqeaeHHa nosTaacHbix 
HJieHeHHH, h qoTOMy tojibko ohm H3 
qapHbix 6ameH - oqHa c boctohhoh, a 



qpyraa c 3anaqHOH ctopohw ropoqa, 
H3qaaeKa BocqpHHHMaeTca niraHTCKOH 
qeabHoii (JiopMoii, qaaBaioiqeH b npo- 
CTpaHCTBe ropoqa, HanonoEne MopcKoro 
rnraHTa KHTa b OKeaHe. H3 okoh 6wcTpo 
qBHacyiqeroca TpaHcqopTa, o6pa3 ohh- 
hokoto rojiydoro KHTa c noJiyKpynioH 
roaoBoii, c raaqKOH, KaK y aciiBoro cy- 
iqecTBa Koaceii, noaBaaeTca h Hcae3aeT b 
npocTpaHCTBe ropoqa. 

B naHopaMe BoqHO-3eaeHoro 6yjib- 
Bapa (iJioto 2), npocMaTpHBaeTca ToabKO 
oqHH cnaysT noayKpyraoH 6aniHH c no- 
ayicpyrabM 3aBepraeHHeM, k KOTopoMy 
npnabHyao b «noa anqa» BTopaa 6am- 
Ha. B naHopaMe He ToabKO aqMHHHCT- 
paTHBHoro qeHTpa, ho h Bcero ropoqa 
(JiparMeHTbi napHbix bmcotok «Ka3ax- 
CTaH TeMHp >Koabi» co3qaioT o6pa3w 
Baio6aeHHbix co CKaoHCHHbiMH roaoBa- 
MH qpyr K qpyry. 

MoHoaHTHOCTb nojiyKpyrjioH 6am- 
hh 3aBopaacHBaeT Bame BHHMaHHe, b to 
BpeMa KaK BTopaa napHaa 6amHa, cjiob- 
ho cpocmaaca c Heii, BaM KaaceTca, hto 
OHa aBHO MemaeT, KaK cayaaiiHO pacno- 
aoaceHHoe paqoM coopyaceHHe. OqHaKO 
BaM ctoht o6ohth 3qaHHe, KaK CHHe- 
roay6we mraiiTi.i HaaHHaioT BnabiBaTb 
nepeq BaMH, npHBa3aHHbie qpyr k qpy- 
ry TpeMa B03qymHbiMH nepexoqaMH 
(iJioto 4, 5) opraHH30BaHHbic b Tpex Mec- 
Tax, Ha 15, 21 h 27-om 3Taacax. EoKOBbie 
(Jiacaqbi oaeHb Bbipa3HTeabHbi, TaK KaK 
3qecb Mbi bhhhm KaK 6w qBe noayKpyr- 
abie noaoBHHKH ohhoh Kpyraoii 6amHH, 



<I>oto 4, 5. IlepcneKTHBbi ceBepiioii opiieii i aimn i|>acaia c orpoMHbiM 
Mc iniim.iM 3KpaHOM. AqMHHHCTpaTHBHoe 3/iaHHe «Hamionaabnoii KOMnaiimi 
Ka3axcTaH TeMHp >Ko.ibi» b AcTaHe Ha .icbom ficpci y peicn Ecu.ib 






KOTopwe c ronoBW qo Hor oaeTbi b CBep- 
KaiomHH Ko6anbT CTeraa h npeqcTaB- 
aaiOT B3aHMOCB33aHHyiO K0MIT03HIIHI0. 
BbicoKaa 6aiHHa CHaOxceHa nmnaeM, 
hto noBbimaeT qoMHHHpyioiqHH CTaTyc 
bhcokoh SaniHH, h npeBpamaeT qae 
nojiyKpyrjiwe 6aniHH bo B3aHMoaenc- 
TByiomHe (JtHrypw. EauiHii c 6aH3Koro 
paccToaHHa b nepcneKTHBe BocnpHHH- 
MaiOTCa C 3<J)(J)eKTOM 3HT33HCa, HTO Ha- 
aeaaeT hx ciiaon h aHHaMHKoii, h sto 
aeaaeT eiqe 6oaee 3HaaHMOH hx CBa3b. 
B 30He 3pHTeabHoro KacaHHa asyx no- 
aoBHHOK 6ameH noaBaaioTca nosTaac- 
Hbie HaeHeHHa, KOTopwe nepeTeKaioT ot 
oflHoro o6beMa k apyroMy h xyaoxcec- 
TBeHHO «npHBa3biBaioT» 6amHH apyr k 
apyry. CoaeTaHiie 3aMKHyTbix bhciiihhx 
h pacKpbiTbix, o6pameHHbix apyr k apy- 
ry (JiacaaoB, co3aaeT anaaor asyx (JiopM 
h oiqyiqeHHe e^HHOH coraacoBaHHoii 
KOMno3HqHH napHbix 6ameH. Flpoaoab- 
Haa ocb 3^aHHa «Ka3axcTaH TeMHp 
7Koaw» opueHTHpoBaHa b HanpaBaeHHH 
ceBep-ior, MeaHHHbiM (JiacaaoM b Biiae 
ruraHTCKoro SKpaHa, o6pameHHoro Ha 
ceBep, OHa bbixo^ht Ha BoaHO-3eaeHbifi 
OyabBap (cJioto 4, 5). 

TaKHM o6pa30M, Ha BoaHO-3eaeHbiii 
OyabBap opueHTHpoBaH (Jiacaa, npea- 
CTaBJiaiomHH aee noaoBHHKH o^hoh 
K pyraoH 6amHH, CBa3aHHbie Mexcay co- 
6oh. PaccMaTpHBaa (JiparMeHT 3acTpon- 
kh BoaHO-3eaeHoro 6yjibBapa, cocTaB- 
aeHHyio H3 Tpex bbicothbix 3qaHHH, 
rqe TpH aBTopa, pa3BHBaa coBepmeHHO 
pa3Hbie KOHqenHHH apxHTeKTypw bbi- 
cothbix 3qaHHH, co3qajiH eqHHyio, co- 
maCOBaHHyK) K0Mn03HHHK>, KOTOpbIX 
o6i.eqHHaeT nrpa CKomeHHbix 3aBep- 
rneqHH, qoBopoTbi o6beMOB 3qaHHH h 
apKO BbipaaceHHaa HHHHBHayaabHOCTb 
Kaxcqoro. Ehhhctbo, qeabHOCTb h ca- 
MoqocTaTOHHOCTb apxHTeKTypw 3qaHHa 
«Ka3axcTaH TeMHp 7Koaw», oiJiHHHaab- 
hoctb h npeqcTaBHTeJibHocTb M)KK 
«H3yMpyqHbiH ropoa», naacTHKa h nrpa 
(JiopM M}KK «CeBepHoe cnaHHe» h skc- 
TpaBaraHTHOCTb apxHTeKTypw mhoto- 
(JiyHKqHOHaabHoro xcnaoro KOMnaeKca 
«y BoqHO-3eaeHoro 6yabBapa» OTanaa- 
k>t Kaacqyio H3 hhx, a hx coceqcTBO no3- 
BoaaeT apae npoairraTb oco6eHHOCTb 
KaacqoH ((J)oto 3). 

rpaqocTpoHTeabHbie npo6aeMbi 
npoeKTHpoBaHHa bbicothbix 3qaHHH 
b ycaoBHax HHTerpHpoBaHHoro yp- 
6aHH3Ma, a sto KOHqenqHa pa3BHTiia 


aqMHHHCTpaTHBHoro h qeaoBoro qeHTpa 
AcTaHbi, ceroam HaxoqHT pemeHiie b 
o6ocHOBaHHbix npoeKTHbix npeaaoxce- 
HH3X apXHTeKTOpOB B (JlOpMHpOBaHHH 
HHqHBHqyaabHoro y3HaBaeMoro Bbipa- 
3HTeabHoro o6aiiKa OTqeabHbix 3qaHHH 
h qeawx (JiparMeHTOB aqMHHHCTpaTHB- 
hoto qeHTpa hoboh CToaHqw. 

CyrqecTByeT qecKoabKO rpaaocTpo- 
HTeabHbix (JiopM cyiqecTBOBaHHa aqMH- 
HHCTpaTHBHO-qeaoBbix qeHTpoB b chc- 
TeMe KpynHeHinHX ropoaoB Miipa, Koraa 
aqMHHHCTpaTHBHO-qeaoBoii qeHTp 3a- 
HHMaeT b CHCTeMe ropoaa npecTHXCHbrii, 
060C06aeHHBIH, aBTOHOMHBIH paiioH c 
MOHOfJiyHKqHOHaabHOH OHHOpoqHOH 
CTpyKTypoH rpynnw aqMHHHCTpaTHB- 
HblX, OfJlHCHBIX, 6aHKOBCKHX 3qaHHH, KO- 
Topwe paSoTaioT ToabKO qHeM, a hohbio 
npeBpaiqaioTca b o6e3nioaHbiH paiioH, 
HanpiiMep, MaHxeTTeH - aMepHKaHCKaa 
Moqeab. B eBponeficKiix ropoqax cao- 
acnaca CMemaHHO - HHTerpHpoBaHHBiH 
Tun 3acTpoHKH, Korqa caM ran aqMHHHC- 
TpaTHBHO-o(J)HCHoro 3qaHHa aBaaeTca 
MOHOfJiyHKqHOHaabHbiM, ho pacnoaoaceH 
c qpyrHMH o6iqecTBeHHbiMH h aaiawMH 
KBapTaaaMH BnepeMeniKy, BcaeqcTBHe 
oco6eHHOcTeii naaHHpoBOHHoii cTpyK- 
Typw HCTopnaecKiix ropoqoB, h HaKO- 
Heq, HHTerpHpoBaHHBiH Tun 3acTpoincH, 
Korqa aqMHHHCTpaTHBHbie 3qaHHa hmc- 
IOT MOHO- H MHOrocJiyHKqHOHaabHOe co- 
qepacaHHe, aqMHHHCTpaTHBHO-o(})HCHbie 
h atnawe 3qaHHa, rocTHHHHbi, ToproBbie 
KyabTypHO-pa3BaeKaTeabHbie, yae6HO- 
BocnHTaTeabHbie, aeae6Hbie coopyace- 
HHa, h apyrne (jiynKiimi, (JiopMHpyioTca 
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b nepeaeaax ropoacKoro qeHTpa Han b 
ceaHTe6HOM paiioHe, TaKaa (JiopMa Ha- 
3WBaeTca HHTerpHpoBaHHOH. OaHaKO b 
CHCTeMe KpynHeHinHX ropoaoB cyiqecT- 
ByeT 6oabinoe pa3Hoo6pa3He pa3aHHHbix 
(JiopM pa3MeiqeHHa aaMHHHCTpaTHBHO- 
aeaoBbix, KaK rpynn nan oaHHOHHbix 
aaMHHHCTpaTHBHO-0(|)HCHbIX 3aaHHH, 
KOTopwe o6aaaaiOT CBOHCTBaMH Bbirne- 
nepeaHcaeHHbix (JiopM. 

B BepxHeii aacTH bbicotok «Ka3ax- 
CTaH TeMHp >Koaw» HMeioTca BHaoBbie 
naoiqaaKH, OTKyaa OTKpwBaioTca Biiaw 
Ha ropoa, a 3aKpwTbie noMeiqeHHa caMO- 
ro BepxHero STaaca Hcnoab3yioTca aaa 
npoBeaeHHa Goabimix MeponpnaTHH, 
HaBepxy Taxace pacnoaoaceH neHTxayc c 
3HMHHM CaaOM H My3eH HaHHOHaabHO- 
ro KOMnaeKca Ka3axcTaH TeMHp >Koaw 
(HK KT3C) Ha 1650 kb. m. 

CncTeMa B03ayniHbix nepexoaoB 
no3BoaaeT nepeiiTH c oaHOH 6aniHH b 
apyryio (cJioto 7), CB33biBaa coTpyaHH- 
kob b nepnoa coBeiHaHHH h oOeaeHHoro 
nepepwBa. ITaaHHpoBoaHaa opraHH3a- 
Hiia o(J)hchbix STaaceii nocTpoeHa no 
npHHHHny KaSiiHeTOB, crpynnHpoBaH- 
hbix b qeHTpaabHOH aacTH noayKpyra. 
OTKpwTbie 6oabiHHe 3aaw aaa paOoTbi 
cayacaiqHX OTaeaeHbi ot Ka6nHeTOB 
pyKOBoaaiqero cocTaBa CHCTeMOH kom- 
MyHHKaHHOHHBIX CBa3eH, TeXHHHeCKHX 
noMeiqeHHH h kpoccobbimh HiKaiJia- 
mh. naoiqaab o<J>hchbix noMeiqeHHH 
qeHTpaabHoro annapaTa cocTaBaaeT 
20 735 kb. m, naoiqaab ocJihchbix no- 
MeiqeHHH SKcnayaTaqHOHHbix cayac6 
10924 KB. M. 
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Phc. 6. IlaaH na otm. 109,50 m. (28 3Taac), cnpaBa Bcpxiniii naan 
40 u aacnaa BbicoTKa, caeBa Bnn3y 37 3Ta»cHan BbicoTKa. 
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B 33BHCHMOCTH ot noroqbi, ocBeiqe- 
mm h BpeMeHH cyTOK napHbie OaiHHH 
aflMHHHCTpaTHBHoro 3qaHHa «Haqno- 
HajiBHoii KOMnaHHH Ka3axcTaH TeMHp 
>Kojibi» MeHaioT qBeT cepo-roay6on Ha 
TeMHO-CHHHH, HeM o6a3aHbI HeoObIHHO 
KpacHBOMy CTetoiy HBeTa «Dark blue» 
6ejibrHHCKoro npoH3BoqcTBa <}>HpMbi 
«Glaverbel». BCTpoeHHoe b cHCTeMy 
MeTaajiHHecKHX npo<}>HaeH HeMeqKoro 
npoH3BoqcTBa (JinpMbi «Shuko». Korqa 
bm cMOTpqTe CKB03B cTeKJio «Dark 
blue», to bbi cMoacere oqeHHTb, Henepe- 
qaBaeMyio roJiy6H3Hy qBeTa to an He6a, 
to an MopcKoro 3aaHBa b ayaax coaHqa. 

C ceBepHoft cTopoHbi b npaMoyroab- 
hom obieMe, BbixoqaiqeH Ha BoqHO- 
3eaeHbiM OyabBap, pacnoaoaceH cnop- 
THBH0-03q0p0BHTeabHbIH KOMnaeKC, 
KOTopbiq npeqHa3HaaeH qua npeqocTaB- 
aeHHa ycayr coTpyqHHKaM o<}>HCHoro 
3qaHHa. B cocTaBe KOMnaeicca npeqyc- 
MOTpeH naaBaTeabHbiq OacceiiH, cayqa, 
TpeHaacepHbiq 3aa, cnopTHBHbin 3aa qaa 
qrpbi b 6acKeT6oa, BoaenOoa. 

B 3qaHHH pa3MemeHbi oijiHCHbie no- 
MeiqeHna a/uvinirncTpaqnn HK KT7K, 
BbIHHCaHTeabHblH qeHTp, aBTOMaTH3H- 
poBaHHbiq qeHTp ynpaBaeHHa nepeB03- 
K3MH (Aljyn), apXHBbl, CnopTHBHblH 
3aa, naaBaTeabHbiii OacceiiH, Haq koto- 
pbiMH pacnoaaraioTca aKTOBbiH 3aa Ha 
800 MecT c OaaKOHaMH, a Taioxe cnop- 
THBH0-03q0p0BHTeabHbIH KOMnaeKC, 
oiJiHCbi 3KcnayaTaqqoHHbix cayac6 acjj- 
(JiHHqpoBaHHbix npeqnpHaTHH AO «HK 
KT>K». yHHBepcaabHbiq aKTOBbiH 3aa 
HMeeT B03M0aCH0CTb qeMOHCTpaqHH KH- 


HoiJiHabMOB q npoBeqeHiia KOHqepTOB. 

B TopqeBoq nacTH 3qaHHa kbkhoh 
opqeHTaqqH Ha 7-8 STaace pacnoaoaceH 
aBTOMaTH3HpoBaHHbiH qeHTp ynpaBaeHHa 
nepeB03KaMH (Aljyn), KOTopbiil ocy- 
mecTBaaeT qHcneTHepcicoe pyKOBoqcTBO 
BceM npoqeccoM rpy30Bbix h naccaaarp- 
ckhx nepeB030K. B Aljyne HMeeTca or- 
pOMHblil TKpaH, Ha KOTOpOM COTpyqHHKH 
Hempa MoryT b peaabHOM peacHMe Bpe- 
MeHH OTcaeaaiBaib Becb nepeB030HHbiH 
npoqecc, qBHaceHiie rpy30Bbix h nacca- 
acnpcKHX noe3qoB b qeaoM no cera KT7K. 

nocepeqHHe npaMoyroabHoro 8-mh 
TTaacHoro oObeMa ckbo3b Teao qByx no- 
ayicpyrabix 6ameH npoxoqHT qByx no- 
aocHaa yanqa ((Jioto 7), no KOTopon 3a- 
e3acaioT MauiHHbi Ha napKOBKH nepBoro 
STaaca, 3aHHMaioiHHe naoiqaqH nepBoro 
STaaca nepeq noayicpyrabiMH SamHaMH, 
oOopyqoBaHHbie naHopaMHHMH aiaJiTa- 
mh. Bbmqa H3 MaiHHHbi b aio6oe BpeMa 
roqa h npn aioOoH noroqe, MoacHO cpa3y 
nonacTb b ancjiTOBOH xoaa. 3to yqanHoe 
pemeHHe, BO-nepBbix, sto yqo6HO h kom- 
(JlOpTHO B CypOBbIX KaHMaTHHeCKHX yc- 
aOBHaX AcTaHbl, BO-BTOpbIX, OTKpbITbie 
napKHHTH BOKpyr 3qaHHa, pacnoaoaceH- 
hoto b npecTHacHOM qeaoBOM qeHTpe 
ropoqa, CHHacaioT xyqoacecTBeHHbie qo- 
CToriHCTBa npnaeraioHiHX TeppHTopHH. 
Cayacamne oiJihcob Moryr nocTaBHTb 
cboh MamHHbi b noq3eMHOM napKHHre, 
3ae3qw b KOTopwe opraHH30BaHbi noc- 
peqcTBOM qByx naHqycoB qaa Kaacqofi 
6aniHH OTqeabHO. B qByx noq3eMHbix 
h Ha nepBOM STaace MoacHO pa3MecTHTb 
358 aereoBbix MauiHH. 


FlapHbie SauiHH, pacnoaaraacb b 
Teae npaMoyroabHoro BocbMHSTaacHoro 
napaaaeaenuneqa, b npocTpaHCTBe 11 
m Ha BbicoTy bocbmh STaaceil o6pa3yiOT 
BHyTpeHHHH aTpHyM. FIpOCTpaHCTBO aT- 
pnyMa (pnc. 8) KpHBoaHHeHHoro onep- 
TaHHa, oObeqHHaioT qBa noayicpyrabix 
oObeMa oqHoro 3qaHHa, c xyqoacecTBeH- 
hoh tohkh 3peHHa aBaaeTca CBoeo6pa3- 
hoh ropoqcKOH yaHHeil, a c tohkh 3pe- 
HHa ero Ha3HaaeHHa He aeM hiii.im, Kate 
B03qyiHHbiM KoaoqqeM - xpaHHanmeM 
B03qyxa, oOecneaHBaiomHH Oaaronpu- 
aTHblH MHKpOKaHMaT BO BCeM 3qaHHH. 
B apxHTeKType 3qaHHa Hcnoab30BaHO 
TpexcaoHHoe CTeKao OeabruncKoro npo- 
H3BoqcTBa, BCTpoeHHoe b BHTpaacHbie 
MeTaaaHaecKHe CHCTeMbi npoH3BoqcTBa 
HeMeHKOH (JlHpMbl «Schuco». 

IlpocTpaHCTBO aTpuyMa oxBaTbi- 
BaeT 8 STaaceil, HaaHHaa c otm.+4.5 m., 
aTpnyM nepeKpbiBaeTca ocTeKaeHHHM 
(JiOHapeM Ha otm. 34.8 m, KOTopbiil o6ec- 
neanBaeT ecTecTBeHHoe ocBenjeHHe no- 
MeiqeHHH, pacnoaoaceHHbix BOKpyr Hero. 
Ha BTopoM STaace Ha otm.+4.5 m pacno- 
aoaceH pecTopaH c BbixoqoM b aTpuyM- 
Hoe npocTpaHCTBO Ha 500 nocaqoaHbix 
MecT, HMeiomHH OTqeabHbiH Bxoq qaa 
paOoTbi b BeaepHee h HoaHoe BpeMa, 
a Taxace Kacjie OwcTporo npuroTOBae- 
HHa 6aioq Ha 150 nocaqoaHbix MecT. 
B 3qaHHH npeqycMOTpeHbi: pecTopaH Ha 
500 n.M.; Kacjie OwcTporo oOcayacHBaHHe 
Ha 150 n.M.; CToaoBaa Ha 200 n.M.; Kacjie 
oSmero THna Ha 150 n.M.; VIP CToaoBaa 
- qaa VIP-nepcoH Ha 55 n.M. c 3aaoM 
qaa npneMOB Ha 40 MecT. 
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Phc. 7. IIjiaH nepBoro 3Ta»ta Ha OTMeTKe 0.000 m 
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Phc. 8. ILuaH nociCMiiei o BoebMoro jiavKa Ha otmctkc 31.500 m 


Kaxcqaa SaniHa HMeeT no qBa na- 
HopaMHbix JIH(})Ta. B ZIByX BbICOTKaX 
pacnoJio>KeHbi jinijiTOBbie xojijibi no 10 
JIHljlTOB B KaTKqOM, qBa naHopaMHbix 
jin(J)Ta, rpy30Bbie jniijiTbi no OoxaM n 
qBe npoTHBonTOKapHbie (JiacaqHbie jihi}>- 
Tbi. Bcero b Kaxcqoii Oaiime no 10 jihcJ)- 
tob, b tom nncjie jiiiijiTbi ana nepeB03KH 
noacapHbix KOMaHq n jniijiTbi c rjiy6nHon 
KaSuHbi 2100 mm ana TpaHcnopTnpoBioi 
OoJibHoro nejioBeKa Ha nocnjiKax c jiio- 
6oro STaaca, qBa H3 KOTopwx He ynacT- 
ByioT b naccaacnpcKiix nepeB03Kax. 3th 
npoTHBonTOKapHbie jniijiTbi b KaiKqon 
6aniHe H30JmpoBaHbi ot nniJiTOBoro 
y3Jia, BCJie^cTBne ttoto, naccaxcnpone- 
peB03KH BbicoTOK HecKOJibKO 3aMeqjieH- 
Hbi. Bcero b 3qaHHH npeqycMOTpeHo 26 
JIHlJlTOB, H3 HHX 12 naCCaTKHpCKHX B BbI- 
COTKaX, 4 naHopaMHbix, 4 rpy3onacca- 
TKnpcKHX, pacnojioaceHHbie b BbicoTKax, 
a TaioKe 4 rpy30Bbix h 4 naccaacHpc- 
KHX JIH(}>Ta B 8-3T3IKHOH HaCTH 3qaHH5I. 
Bo BxoqHbix BecTn6iojMX b o6enx 6am- 
hux HMeiOTca scKajiaTopw, noqHHMa- 
loiqHe jnoqeii Ha ypoBeHb aTpnyMHoro 
3Ta5Ka. HcnoJib30BaHiie pa3Hoo6pa3Hbix 
CpeflCTB KOMMyHHKaqHH B BOCbMHSTaiK- 
hoh nacTH 3qaHHa qenaeT mi3Hb oneHb 
KOM(J)OpTHOH. 

AcTaHa, KaK paiioH CTpoHTenbc- 
TBa, xapaKTepH3yeTca cypoBbiMH npn- 
pOqHO-KJIHMaTimeCKHMH yCJIOBHJIMH, 
qjIHTeJIbHbIM 3HMHHM nepHoqoM C aK- 
THBHOH BeTpOBOH qeflTejIbHOCTblO C 
HH3KHMH 3HMHHMH TeMnepaTypaMH, C 
KOpOTKHM H IKapKHM JieTOM. YcTpOHCTBO 
KOHTpOJIHpyeMOro MHKpOKJIHMaTa B 
3HMHHH h neTHHH nepnoqbi HBJiaeTca 


BeqymHM npnHiiHnoM b npoeKTiipoBa- 
HHH TKHJIbIX H o6iqeCTBeHHbIX 3qaHHH B 
3thx ycJiOBHax. YcTpOHCTBO aTpnyMa c 
opraHH3aqHeH 6jiaronpiiaTHbix MHKpo- 
KJiHMaTHHecKnx noKa3aTeJieH - sto qo- 
qojiHHTeJibqoe B03qyniHoe npocTpaHC- 
tbo hjih qoqoJiHHTeJibqbiil pe3epByap 
6jiaroqpHaTqoro B03qyxa Heo6xoqHMbiil 
ana B03qyxoo6Meqa BHyTpeHHHX npo- 
CTpaHCTB oiJiHCHbix noMeiqeHHH. JIio6oe 
3qaHHe o6pa3HO «qbmiHT» (Boo6iqe 3qa- 
qqa He qbirnaT, a qbirnaT b HeM qtoqn), 
H OHO qOJBKHO npOH3BOqHTb 3a6op B03- 
qyxa H3 OKpyiKaioiqeH cpeqw q c6pa- 
cwBaTb HcnoJib30BaHHbiil B03qyx (CO,) 
b OKpyacaioiqyio cpeqy, 3(}>(}>eKTHBHOH 
pa6oTe KOTopoil cnoco6cTByeT ecTec- 
TBeHHaa h npHHyqHTejibHaa BeHTHJia- 


qua c CHCTeMoil KOHqnqHOHHpoBaHHa . 
OqHaKO c6poc yraeKHCJioro ra3a (CO,) 
b OKpyacaioiqyKi cpeqy Heo6xoqHMO 
KOHTpojinpoBaTb MepaMH no ero yTH- 
nii3aqHH. B 3qaHHH «Ka3axcTaH TeMHp 
>KoJibi» ncnoJib3yioTca 3Heproc6epera- 
loiqHe TexHOJioniH sto KOHqnqHOHepbi 
cucTeM o6iqeo6MeHHoil BeHTHJiaqHH, 
oOcjiyxcHBaioiqHe paOoqne KOMHaTbi 
c 3HeproyTHJiH3aTopaMH. B KanecTBe 
3HeproyTHJiH3aTopa ycTaHOBJieH pexy- 
nepaTop nepeKpecTOHHbiH TemiooOMeH- 
hhk, HMeioiqHH Han6oqee bmcokhh 
K03(})(J)HqHeHT 3(J)(J)eKTHBHOCTH SHepro- 
yTHJiH3aqqq, HCKJiioqaioiqHH nepeTOK 
Meacqy npuTOHHbiM h BbiTaacHbiM B03qy- 
xom. B 3HMHHH nepnoq B03qyx, yqajra- 
eMbiH H3 noMeiqeHHa, HMeeT BbicoKyio 



Phc. 9. HHTepbep aTpnyMa aqMHHHCTpaTHBHOro uaiiini «Hamiona.TbnoH 
KOMnaHHH Ka3axcTaH TeMHp 5 Kojim» 


13 




GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 

3HTajn>nnio - coqepacqT b ce6e 6ojib- 
moe KOJiHMecTBo BHyTpeHHeq sHepnrn. 
B 6noKe 3HeproyTHJiH3aqHH nponcxo- 
qqT ot6op q nepeqaua stoh TenjioBoft 
3Heprnn B03qyxy, HanpaBqaeMOMy b 
noMemeHHe. JleTOM B03qyx, yqaqaeMbiq 
H3 noMemeHHa, HMeeT HH3Kyio SHTaqb- 
nqio h coqepacqT b ce6e MeHbmee kojih- 
necTBO BHyTpeHHeq SHeprim. B 6noKe 
3HeproyTHJiH3aqnH npoqcxoqHT ot6op 
stoh TeqjioBoq SHeprqq B03qyxa, q 
CHiDKeHHC TeM caMbiM TeMqepaTypw b 
qoMenieqqq. TaKqM o6pa30M, ycTanoB- 
kh c 3qeproyTqjiM3aTopaMH no3BoqaioT 
skohomhtb b 3HMqee BpeMa TeqnoTy, a 
neTqee BpeMa - xoqoq, hto, b kohcuhom 
HTore, npHBoqaT k CHHaceHHio sqepro- 
qoTpe6jieqqa. Bw6pocw BeHTqqaqq- 
oqqoro B03qyxa qe coqepacaT BpeqHbix 
BeiqecTB, 3arpa3HaioiqHx aTMOccjiepy, 
q qosTOMy cneqqaqbHbix Meponpqa- 
thh qo 3aiqHTe B03qyniHoro 6acceqqa 
qe Tpe6yeTca. ,H,qa yMeqbmeqqa rnyMa 
OToqqTeJibqo-BeqTqaaqqoqqwx ycTa- 
qoBOK b 3qaqqq npeqycMOTpeHO npq- 
coeqqqeqqe B03qyxoBoqoB qa rnSicHx 
BCTaBKax q pa3MeiqeHHe OTonHTeqbHO- 
BeqTqjiaqqoqqux ycTaqoBOK b Bbiro- 
poaceHHbix noMeiqeHHax c ycTaqoBKoq 
qiyMoraymqTeJieq qa BeqTqjiaqqoqqwx 
cqcTeMax. 

B paOouee BpeMa b 3qaHHH, rqe qa- 
xoqaTca qecKOJibKO Tbicau coTpyqHHKOB 
q noceTi-rreqeH, qpo6aeMa o6ecneqeHHa 
qx 6e3oqacqocTq, nocTaBqqa 3aqaqy 
ycqaeqqa npoTHBonoacapHoil 3aiqq- 
Tbi. PyKOBoqcTBO AO «HK «Ka3axcTaq 
TeMqp >KoJibi» qpqqaao pemeqqe 06 
ycTaqoBKe qa (jiacaqe o6eqx bbicothwx 
6ameq qo oqHOMy qqcjrry qa KaacqoH 
6aoiqe qqa TpaocqopTqpoBaqqa noacap- 
Hbix qoqpa3qeaeqqq b cayqae noacapa. 
Ebmq Bbi6paqw qqcjiTbi «Automatic 
Rescue Climber» («ARC»), pa3pa6o- 
Taqqwe MOCKOBCKqM H3o6peTareqeM 
n.B. KopuarqqwM. JlncjiTbi Moqeqq 
«ARC» oOecnem-reaioT 6e3onacHbiq qo- 
CTyq noacapHbix q cnacaTeqeil k qio6oH 
BbicoTe q oOecneuHBaioT qcqxoaorq- 
uecKq KOM(J)opTqyio SBaicyaqHio qioqeq, 
BKjqouaa Kareropqio aqq c orpaqqueq- 
qbiMq U3 qaec k q m n B03MoaiHOCTaMH. 

ABapqqqaa npoTHBoqwMHaa Beq- 
Tqjiaqqa 6buia q3qauajibqo 3anpoeKTH- 
poBaqa qua oOecneqeqqa SBaKyaqqq 
qioqeq qa HauaqbHOH CTaqqq noacapa. 
Yqaqeqqe qbiMa qpeqycMaTpqBaeTca 
MexaqquecKqMq cqcTeMaMq npoTH- 
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BoqbiMqoq BbiTaacHon BCHTHqaqqq q3 
aBTOCToaqoK, KopqqopoB 6e3 ecTecT- 
Beqqoro qpoBeTpqBaqqa CTqqo6aTHoq 
uacTq 3qaqqa, nosTaacHbix KopqqopoB 
bbicothoh uacTq q npounx noMeiiieiiqii, 
qpeqycMOTpeqqwx qqa 3KCTpeMaqbHbix 
ycqOBqq. B 3qaqqq npeqycMaTpiiBaioT- 
ca oiaxTbi qbiMoyqaqeqqe, c ycTaqoBKoq 
b qqx qa KaacqoM STaace qbiMOBoro Kqa- 
qaqa, aBTOMaTHuecKH OTKpwBaioiqeroca 
qpq noacape. B 3qaqqq TaioKe npeqyc- 
MOTpeubi cqcTeMbi noqauq B03qyxa b 
qq(})TOBbie rnaxTbi q qe3aqbiMqaeMbie 
qecTqqqqwe KqeTKq. HapyacHbiil B03qyx 
qoqaeTca cocpeqoToueqqo b Bepxqioio 
uacTb o6i.eMa KaacqoH 3oqbi, a TaioKe 
qpeqycMaTpqBaeTca qeqTpaqq30Baqqoe 
OTKqroueqqe Bcex BeHTqqaqqoHHbix 
cqcTeM qa cqyuaq noacapa. B qeqax 
o6ecqeueqqa qeqTpaqq30Baqqoro yn- 
paBqeqqa, KOOTpoqa q scjxjieKTHBHOH 
SBaKyaqqq qioqeq b 3qaqqq npeqyc- 
MOTpeua cqcTeMa aBapqqqwx BbixoqoB. 
3qaqqe Bbmoqqeqo c oco6on cTeqeqbio 
orqecToqKOCTq. Ka6qqa qqcjiTa «ARC» 
obopyqoBaqa ycTpoilcTBOM qqa repMe- 
Tqqqoro coeqqqeqqa qqijrra c okhom 
3qaqqa. TaKoe ycTpoficTBO Bbmoqqeqo, 
b Bqqe BbiqBnacHoro TaMbypa, o6ecqe- 
qqBaioiqero B03MoacqocTb qepexoqa qio- 
qeq q qepeqoca rpy30B q3 qqcjrra bob- 
qyTpb 3qaqqa q obpaTqo. 

3qaqqe «Ka3axcTaq TeMqp >Koqbi» 
HMeeT cqoacHyio o6beMHO-qqaHqpoBou- 
Hyio opraHq3aqqio, coueTaioiqyio b ce6e 
Hq3Kyio q BbicoTHyio uacTb, BcqeqcTBqe 
KOToporo o6i.eMbi 3qaHiia 6wqq pa3pe- 
3aHbi qecJiopMaqqoHHbiMq uiBaMH Ha 
OTqeqbHbie 6qoKH. AqMHHHCTpaTHBHoe 
3qaHHe coctoht H3 naTH naBqqbOHOB, 
pa3qeqeHHbix qecJiopMaqqoHHbiMH mBa- 
mh, BOKpyr BbicoTHbix qacTefi, rqe Kaac- 
qwq naBqqbOH nepeqaioT Bee Ha co6c- 
TBeHHbie (JiyHqaMeHTbi. <I>yHqaMeHTbi 
Hcnoqb30BaHbi CBaHHbie H3 6ypoHa6qB- 
hbix CBaii qqaMeTpoM 600 mm noq bbico- 
thbimh qacTaMH q CToqOuaTbie noq 8-mh 
STaacHofi uacTbio 3qaHHa. 

B BbicoTHbix 3qaHHax cyiqecTBy- 
eT HecKoqbKO oueHb BaacHbix npoOqeM, 
epeqq kotopwx BeTpoBbie Harpy3KH, ohh 
3aHHMaioT oqHO H3 Beqyiqqx MecT b on- 
peqeqeHHH (JiopMbi 3qaHHa. AcTaHa Ha- 
xoqqTca b 30He aKTHBHoq BeTpoBOH qe- 
aTeqbHOCTH, KOTopwe HaOqioqaioTca bo 
Bee nepqoqbi roqa, ho ocoOeHHO cqqb- 
HbiMH 6biBaioT BeTpa b 3hmhhh nepHoq, 
npqueM qeficTByioT BeTpa npoTHBono- 


qoacHbix HanpaBqcHqq, nosTOMy BbiOop 
oSiqeq (JiopMbi 3qaHHa qrpaeT 6oqb- 
myio poqb. BwcoTHbie napHbie 6amHH 
«Ka3axcTaH TeMqp >Koqbi» oOqaqaioT 
aspoqqHaMHHecKHMH oOTeKaeMbiMH 
noqyicpyrqbiMH (JiopMaMH, y ocHOBaHqa 
KOTopwx pacnoqoaceH BocbMHSTaacHbiii 
npq3MaTqqecKHH o6beM, KOTopwq npq- 
qaeT 3qaHHio Ooqbmyio ycTOHUHBOCTb 
ot BeTpoBbix Harpy30K. 

KoHCTpyKTHBHaa cqcTeMa npeq- 
CTaBqaeT co6oh paOoTy BepTHKaqbHbix 
q ropq30HTaqbHbix Hecyiqqx KOHCTpyK- 
qqq 3qaHqa, KOTopwe oOecneuiiBaioT 
npouHOCTb, acecTKOCTb q ycToqmiBOCTb. 
3qaHqe BbinoqHeHO b KapicacHoq cqcTe- 
Me c qqacJiparMaMq acecTKOCTq b moho- 
qqTHOM aceqe3o6eroHe c MOHoqqTHbiMq 
aceqe3o6eTOHHHMq qepeKpwTqaMii Toq- 
iqqHoii 150 mm. Ctchbi BbinoqHeHbi m 
MOHoqqTHoro aceqe3o6eTOHa ToqiqqHoii 
400, 300 mm q m 6qoKOB scjxjieKTqBHO- 
ro yTenqqTeqa ToqiqqHoq 200 mm, qc- 
noqb30BaHa BeHTqqqpyeMaa (JiacaqHaa 
cqcTeMa c qpqMeHCHqeM aqroMHHiieBbix 
KacceT Tqna «Alcan» c BHTpaacaMq He- 
MeqKoq (JiqpMbi «Schuco». 

B qepeKpwTqax q noKpbiTqax 3a- 
qoB q aTpqyMa npoqeTaMq b 11, 16, 21 
q 30 m. qcqoqb30BaHbi MeTaqqquecicqe 
KOHCTpyKqqq. KpoBqa MeTaqqquecKaa, 
CBapHaa m qqcTa ToqiqqHoq 4 mm c 
BH yTpeHHqM BOqOCTOKOM. ripq BHyT- 
peHHeq q BHemHeq OTqeqKe KOMnqeKca 
qcnoqb30Baqqcb qecropaeMbie q Ten- 
qoc6eperaioiqqe MaTepqaqw. OTqeqxa 
BHyTpeHHqx qoMeiqeHqii BbinoqHaeTca 
c qpiiMeHeHqeM BbicoKOKauecTBeHHbix 
coBpeMeHHbix MaTepqaqoB, a qqa OTqe- 
qKq (JiacaqoB qcnoqb30Baqca HaTypaqb- 
Hbiil rpaHHT, KepaMorpaHHT, aqicaH q 
qpyrqe MaTepqaqw. 

Ilepqoq KOHqa XX q Hauaqa 
XXI bb. CTaq (JieHOMeHOM napHbix bbi- 
cothwx KOMqo3qqqq, (JiopMqpoBaqqe 
KOTopwx 6wqo oOycqoBqeHO noBbimeH- 
hwm cnpocoM Ha pa3MeiqeHHe ocJihchoh 
nqoiqaqq b 3qaHqq, pacnoqoaceHHbix b 
qeHTpaqbHoii uacTH ropoqoB, c opra- 
HH3aqqeH b hhx KyqbTypHO-ToproBbix q 
pa3BqeKaTeqbHbix (JiyHKqqq. Poct 6am- 
hh BBepx cqepaaiBaqca KOHCTpyKTqBHO- 
TexFioqoru'iecKHMM (JiaicTopaMq, nosTO- 
My qcnoqb30BaHiie napHbix 6ameH, rqe 
cqMMeTpqqHOCTb KOMno3qqqq npeBpa- 
iqaqacb b ypaBHOBemqBaioiqHH (JiaKTop 
CTqqo6ara (JiyHqaMeHTa, CTaq oueHb qo- 
nyqapHWM, a c xyqoacecTBeHHoq toukh 
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3peHiM napHOCTb npnqaBajia 3naHHio 
xapaKTep KOMnneKca. 

PacnoJioaceHHe bbicothbix aaamiii b 
qeHTpe ropona noBJiHano Ha ero <}>yHK- 
HHOHajiBHyio CTpyKTypy, KOTopaa CTaaa 
pa3BHBaTbca BepTHKajibHO BBepx, npen- 
CTaBJiaa co6oh MHorocnoHHoe o6pa30- 
BaHHe. B HH5KHHX 3Ta3KaX OCTaBajIHCb 
ropoqcKHe cnyscObi, anMniiHCTpaiina, 
KyjibTypHO-pa3BJieKaTeJibHbie h Topro- 
Bbie njiomaHH. Bbirne pacnonarajiHCb 
6aHKH, eme Bbime oijiHCbi, eine Bbirne 
rocTHHHqbi, eiqe Bbime, rne He cjibihiho 
ropoHCKoro rnyMa, h rne B03nyx aiiiHe 
pacnojiarajincb aarjibie KBaprapbi, a b 
caMOM BepxHeM hchjiom STaace pacno- 
jiarajincb neHTxaycw qua Ton MeHen- 
acepoB, h, HaKOHeq, Ha caMOM Bepxy 
- CMOTpoBbie naomaHKH. TaKHM o6pa- 
30M, BbicoTHbie 6auiHH npeBpaiHaJincb 
b MHoroiJiyHKHHOHajibHbie KOMnneiccbi, 
KOTopwe npencTaBJiajiH BepTHKajibHO 
pacnojioaceHHbie b Saiime odiHecTBeH- 
Hbie h acHJibie rpynnbi noMemeHHH, 
KOTopwe pa3neJiajiHCb TexiiimecKHMii 
STaacaMH hjih oOmecTBeHHbiMH 30HaMH, 
KaK 3HMHHe canw. 

IIpoeKTHpoBaHHe He6ocKpe6oB hb- 
aaeTca HenpocToii 3anaHeH, OHa npn- 
HHHnHajibHO OTJiHnaeTca ot npoeKTH- 
pOBaHHa oOblHHBIX 3H3HHH H Bee HeJIO 

b BbicoTe. BbicoTa ot 100 no 200 m 
aBJiaeTca caMoii pacnpocTpaHeHHOH, h 
KOJIHH eCTBO oObeKTOB C T3K0H BbICOTOH 
c KaacqbiM ronoM bo BceM MHpe pacTex 
KpHTepHCM KJiaCCH(})HKaHHH HeOoCKpe- 
6 ob aBJiaeTca BbicoTa, a He STaacHOCTb, 
BbicoTa STaacefi 38 bhcht ot Ha3HaueHHa 
3HaHHH H TpeOoBaHHH HaHHOHajIbHbIX 
HopM npoeKTHpoBaHHa. Bbicotbi OCHOB- 
hbix STaacefi b to cthhhhbx KonedmoTca 
ot 3 ho 3,5, b acHJiwx ot 2,7 hoji 3,3, a b 
oiJiHcax ot 3,3 no 4,5 m. B napHbix Bbi- 
coTKax «Ka3axcTaH TeMHp >KoJibi» Bbi- 
coTa oiJiHCHbix noMeiHeHHH cocTaBJiaeT 

3,8 m. 

B npoeKTHpOBaHHH BbICOTHbIX 3Ha- 
hhh Taicace BaacHeiimeH npoOneMoii hb- 
jiaeTca CHCTeMa BepTHtcajibHoro TpaHC- 
nopTa, KOTopbiM aBnaeTca jihiJitoboh 
y3en, h npoeicrapyioT ero c ycTpoiic- 
tbom cneHHanbHbix 30H oOcnyacHBa- 
HHa C JIH(|lTOBbIMH XOJIJiaMH, B 3H3HHH 
«Ka3axcTaH TeMHp )KoJibi» 8 jihiJito- 
BblX XOJIJIOB. Heo6xOHHMOe KOJIHHeCTBO 
jihi|)tob onpenenaeTca pacneTOM BpeMe- 
hh oacHHaHira: b oijiHcax 30-35ceK., a b 
hchjibix 3HaHHax 40-80 cex., hto b cboio 



<I>oto 10, 11. IIonepeHHbiH h iipo io.ii.m.iii pa3pe3bi napHbix Sauieii 
«Ka3axcTaH TeMHp /Ko.ibi» 


onepent 33bhcht ot bmccthmocth jihiJ)- 
Ta h ero CKopocra. 

3KOJiorHnecKHe npoOneMbi Kpyn- 
hbix ropoHOB caMaa aKTyanbHaa npo- 
6neMa coBpeMeHHocTH, b cb33h c ueM, 
b apxHTeKType bo3hhkho HOBoe Hayu- 
Hoe HanpaBJieHiie b npoeKTirpoBaHHH h 
CTpoHTeJibCTBe 6e3BpenHbix h 3Hepro- 
3KOHOMHHHMX 3H3HHH H COOpyaceHHH. 
B SKcmiyaTaHHH 3HaHHa «Ka3axcTaH 
TeMirp aconbi» aBTopoM 6bihh npennoace- 
Hbl HHHOBaHHOHHblC TeXHOJIOrHH 3Hep- 
rocOepeaceHHa h coKpameHHa Bbidpoca 
yrneKHCHOTbi b aTMOciJiepy. 


B cmambe ucnojib3oeanbi Mamepu- 
aiibi aemopa npoeKma apxumeKmopa 
A6wibdbi Tojieeena. 
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EXPERIENCE OF RENOVATION OF HISTORICAL AND CULTURAL ENVIRONMENT 
IN DONBAS INDUSTRIAL CITIES (ON THE EXAMPLE OF MAKEYEVKA) 

N. Sholukh, Doctor of Architecture, Full Professor 
M. Cherhysh, Postgraduate Student 

Donbas National Academy of Civil Engineering and Architecture, Ukraine 

The paper deals with the analysis of experience in identification and protection of cultural and historical environment of Donbas 
industrial cities and feasible methods of their renovation. The principle trends in designing of industrial settlements formed not far 
from the large industrial complexes of Donbas region have been considered. The importance of protection and renovation of not only 
the individual objects of cultural heritage, but also the historical environment of industrial areas in general has been analyzed. The 
authors have given some important scientific and practical proposals and recommendations to protect and restore cultural and historical 
environment of industrial cities. 

Keywords: industrial complexes, industrial villages and settlements, constructivism epoch, cultural and historical environment, 
identification and renovation. 
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S etting of a problem and its 
connection with important 
scientific and social problems. The 

industrial cities has accumulated 
significant expanse of historical and 
cultural values being rather important 
for the society from various points of 
view, including social and educational 
ones. The identification and protection 
is one of the priorities of policy trends 
of Ukraine in the field of renovation of 
cultural and historical environment of 
an industrial city. The architecture of an 
advance-quard of the 20s-30s year epoch 
is of significant importance into historical 
and cultural heritage. In particular, they 
are similar both separate buildings and 
entire industrial settlements having 
formed around mining and metallurgical 
industrial complexes. These groups can 
include such unique from the point of 
view of architecture and urban planning 
settlements as Novo-Tchaykino formed 
near the group of Tchaykino mines, 
as well as unique in this kind, the 
settlement Contemporary Colony not far 
from the Kirov Metallurgical Plant. The 
first industrial settlements are considered 
to be the settlements of Yasinovka 
By-Product Coke Plant and Makeyevka 
By-Product Coke Plant situated 
immediately not far the By-Product Coke 
Plants of Makeyevka, which are not less 
interesting examples. From the point of 
view of the urban development image 
ideas of 30s year period, the settlement 
Novo- Butovka, which, unfortunately, 
was only partially implemented, is 
worthy of special attention. Each 
kind of settlements differs by unique 
architecture and planning structure, 
in many of them one can trace back 


echoes of bright and advanced ideas of 
the constructivism epoch. However, in 
terms and conditions of complicated 
social and economic changes associated 
with the chaotic building, man-made 
pollution, the reduced public interest to 
the cultural values of the past, including 
the architecture, a lot of objects of 
historical and cultural heritage have been 
destroyed, and sometimes forever. It leads 
to the fact that an industrial city loses its 
face, one of the important conditions of 
historical continuity - binding between 
the past and the present. The paper is 
devoted to the consideration of its rather 
important scientific and social problem 
and to the search of its solutions 

The analysis of the latest 
publications and elaborations on 
the research topic. For a long time 
in Ukraine, as well as in many other 
countries of post-Soviet space, they did 
not pay much attention to the problem of 
protection and recovery of the cultural 
and historical environment of industrial 
areas. As far as the cultural and historical 
environment of Donbas, it is considered 
to be one of the least investigated spaces, 
so-called “white spots” in the history of 
this abundant with historical heritage 
of the industrial region in Ukraine. 
Nevertheless, in the number of papers 
of national and foreign researchers there 
were some problems dealing with the 
history of old Yuzovka. In general, we 
can say that the majority of publications 
are devoted to development of Hughes’ 
period and practically there are no papers 
which would have been devoted to the 
problem of protection the historical and 
cultural environment of other industrial 
settlemns of the region. As far as the 


other industrial cities of Donbas is 
concerned , except Donetsk, they were 
ignored. Just only lately, the researcher 
of the center Historical - Architectural 
Studies “Architectural Heritage” of 
the Donbas National Academy of 
Civil Engineering and Architecture 
(Gayvoronsky Ye.A., Gubanov A.V., 
Sholukh N.V., Boroznov S.A., etc) have 
been carried out investigations on study 
of such towns as Makeyevka, Donetsk, 
Slavyansk, Zuevka etc. Some problems 
are partially represented in one of the 
design of the center “Development of 
historical and architectural base map 
of Makeyevka and protection zones of 
architectural monuments” published 
recently. The given paper has revealed 
and described the number of historical 
regions at the territory of Makeyevka, 
the recommendations on protection of 
cultural heritage in these regions have 
been given. However, the studies directly 
devoted to the problem of renovation of 
cultural and historical environment of 
industrial areas of the town have not 
been carried out. 

In this connection, the unsolved part 
of the problem devoted to the paper is 
the study of renovation experience of the 
cultural and historical environment on the 
territory of the whole workers’ settlements 
formed in large industrial complexes such 
as Yasinovka By-Product Coke Plant, 
Makeyevka By-Product Coke Plant, 
Kirov Metallurgical plant, Tchaykino 
mining complex, etc. 

The analysis of detection experience, 
protection, and renovation of cultural 
and historical environment on the 
territories of Makeyevka abutting to the 
large industrial complexes. 
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Development of Makeyevka, 
as manyas other industrial towns of 
Donbas, began with workers’ settlements 
(so-called “ colonies”), which were 
built around industrial enterprises 
(metallurgical and coking plants, coal 
mines, construction plants, etc.)- During 
the 20s and 30s years of twentieth 
century, the advanced urban development 


ideas of advance-quard architecture were 
embodied. Great number of residential 
and public buildings of various social 
trends was being built. A lot of built 
objects are unique by their functional 
and planning features because they were 
designed for the specific conditions of 
industrial workers’ settlements [3], 

For example, settlements of 
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Yasinovka By-Product Coke Plant, 
Makeyevka By-Product Coke Plant 
located not far from Yasinovka and 
Makeyevka coking plants of Kirov 
district of Makeevka are distinguished 
by unique quarterly planning structure 
(Fig. 1). 

A lot of residential buildings in the 
perimeter housing development are 
distinguished by abundant architectural 
and decorative plastics. Special 
attention is paid to the saturation of 
building facades by architectural details, 
balconies, bay windows, which were 
not used in the standard construction 
of the years [1], The architecture of 
residential buildings has acquired a 
monumental appearance image and 
volume enlargement. Examples of such 
kind of housing development can be 
complexes on Deputatskaya St, Lenina 
St and Novaya St, etc. (Fig 2). 

No lesser cultural and historical value 
are settlements, which in contrast to the 
previously mentioned, have multiple 
vector, radiation planning structure this 
displays bright urban development ideas 
of the constructivism epoch) 1], Much 
obviously, it is represented in Carbide 
Colony settlement occupying the part 
of Central Municipal and Gomyatsky 
Districts of Makeyevka, the village of 
Novo - Chaykino constructed for groups 
of Chaykino mines. 

The Carbide Colony settlement has 
non-typical, fan tracery planning system 
with perimeter housing development of 
residential and public buildings which 
was the basis for the following formation 
of social infrastructure in this part of 
the town (Fig. 3). Another of not less 
important feature of the settlement is 
differentiated road and transport network 
with maximum taking into account 
functional assignment of the objects [1], 

We would also like to say about 
not less interesting settlement Novo - 
Chaykino (Fig. 4) which has an extreme 
branching, radial and circular, fan tracery, 
planning structure. This settlement 
represents the comprehensive approach 
to the housing development organization, 
the idea of a garden-cities of E. Howard 
. The core of compositional and spatial 
structure of the village is an old refuse 
heap with streets and driveways in radial 
manner around it. Residential buildings 
of the settlement is represented mainly 
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Fig. 1. Diagram of general plan of workers’ settlements located near the 
Makeevka coking plants: 

a) the settlement of Yasinovka By-Product Coke Plant; 

b) the settlement of Makeyevka By-Product Coke Plant 



a) b) 

Fig. 2. Examples of housing development of workers’ industrial settlements: 
a) a residential building on Sovietskaya St in the village of Yasinovka 
By-Product Coke Plant; 

b ) a residential building on Parizhskoy Kommuny St in the village 
of Makeyevka By-Product Coke Plant 



a) b) 


Fig. 3. Workers’ industrial settlement “Carbide Colony” situated near 
the carbide factory: 
a) general layout of the settlement; 
b) a former kindergarten on the Pantchenko St. 
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Fig. 4. The workers’ village Novo - Chaykino situated near Chaykino mine: 
a ) general layout of the settlement was designed by an architect 
V.I. Pushkaryov; 

b) contemporary layout of the settlement 



a) b ) 

Fig. 5. The workers’ village Contemporary Colony situated near 
the Kirov Metallurgical Plant: 

a) general layout of the village; b) residential doctors’ building on Glinky St. 


by one-store two-apartments houses 
designed by the famous Kharkov 
architect V.I. Pushkaryov. The houses are 
considered as one of the best examples 
of the implementation of economical 
housing for the workers of the Donbas. 
The settlement is recommended to 
obtain the status of an architectural 
monument. [1] 

Contemporary Colony settlement is 
paid special attention (Fig. 5) situated 
near the Kirov metallurgical plant. The 
settlement is fonned in the early 20s-30s 
years of the last century, in its planning 
structure and design of residential and 
public buildings there are traces of 
constructivism style. 

The planning structure of the 
settlement is characterized with three- 
radial diagram of streets arrangement 
and unique architectural design of 
residential and public buildings. The 
housing development of the settlement 
is represented by the series of standard 
design of an architect V.K. Trotsenko 
by three main streets: Papanina St., 
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Kirova St., Glinky St. [1], The settlement 
Contemporary Colony is realization 
of development idea of a workers’ 
settlement with housing development 
not only with building complexes but 
also with public infrastructure. 

Some scientific and practical offers 
and recommendations for protection 
and renovation of the cultural and 
historical environment of an industrial 
town. 

The processes of detection, 
protection and renovation of cultural and 
historical environment have to concern 
not only individual objects but also the 
historical environment as a whole. In 
contemporary conditions of development 
of industrial towns and cities, there is an 
acute problem of harmonization of the 
new architecture and preserved historical 
housing development. For renovation 
of industrial areas has to stipulate 
to preserve not only the declared 
monuments of architecture and urban 
development but also the objects which 
can receive this status in the future. 


It also deals with industrial buildings 
and structures that have been protected 
in these areas and can represent not less 
cultural value compared with revealed 
architectural monuments. 

The next important step, the authors 
would like to pay attention to is fact that 
it is important to identify and protect not 
only historically valuable development, 
monuments of architecture and urban 
development but also the background, 
low valuable development which is an 
integral part of the cultural and historical 
heritage. The background development 
protection will permit to renovate the 
cultural and historical environment in 
general in industrial areas but not only in 
the separate local zones. 

The most important rule of protection 
and renovation of cultural and historical 
environment should consider the 
planning structure recovery of industrial 
settlements, which, as it was above- 
mentioned, can represent the progressive 
ideas of constructivism. Especially 
as the planning of some industrial 
settlements can be the principle object of 
the protection of historical and cultural 
heritage of the regions. 

The methods of protection and 
renovation of cultural and historical 
environment in the considerable regions 
have to provide complete identification 
of rehabilitation elements of streets and 
lanes placed in the period of fonnation 
of initial industrial settlements. From 
the historical and cultural, ecological, 
social and from a lot of other points 
of view, it should be pointed out as 
the exceptionally important actions 
directed to the problems identification. 
Implementation of the given actions 
acquires peculiar actuality, bearing in 
mind, that the areas were subjected 
to technogenic attacks stipulated by 
proximity of the large-sized production 
complexes. 

Conclusion: The paper reviewed and 
analyzed the experience of identification, 
protection and renovation of cultural and 
historical environment of Makeyevka 
industrial settlements adjacent directly 
to large-sized production complexes. 
Great number of bright ideas of the 
constructivism epoch is represented 
in the planning structure of workers’ 
settlements and also in architectural 
conceptions of their separate buildings. 
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Unfortunately, the significant part 
of objects of residential and public 
development of the municipal industrial 
settlement is in the poor condition, and 
some have been completely destroyed. 
However, the housing development of 
res industrial settlements being formed 
during some historical periods is a unique 
one and is of the most significance in the 
preservation process and renovation of 
cultural and historical environment of 
industrial towns and cities. 

By the example of an analytical 
review of the objects of architecture 
and urban development of industrial 
settlement of Makeyevka, one can 
conclude of necessity for further research 
in the field with a view of consequent 
rehabilitation and preservation of the 
cultural and historical environment in 
Donbas industrial towns and cities. 
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MINERALIZED SOLUTE 
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The way of modifying low-branded concrete mixes in a highly mineralized limy and sulfur solute (ISS) is presented. Nature of 
dynamics of a set of durability of concrete can be various depending on concentration of sulfur in a solute. 

Final durability of the modified samples almost exceeds standard M100 and M170 control samples twice. Thus on the 3rd day the 
Rcomp. index of the modified samples is close to the 28-days’ one. 
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L imy and sulfur broth became known 
in recent years as a solute activating 
hydration of a portlandtcement [1, 2], 
and also as impregnating reagent for 
hardening of products from low-branded 
concrete [3,4], 

For definition of complex influence of 
components of components of the highly 
mineralized limy and sulfur solute (ISS) 
on hydration processes depending on the 
weight of the full-turned polysulphidic 
sulfur and its concentration in a liquid 
phase us were carried out a series of 
experiences on samples of types of a 
concrete mix. Concentration of sulfur 
in a solute changed from the minimum 
0,5 g/1 to the maximum 220 g/1 with 
fluctuation of standard durability from 
10 to 20 MPa. Thus estimated dynamics 
of a set of durability both at early terms 
of curing, and at the subsequent to the 
final 28-days. 

Materials and research methods 

In experiment used a middle 
alyuminatny portlandtcement of M400 
of Norilsk cement works (structure (%): 
C 3 S - 58,42%, C 2 S - 17,35%, C 3 A - 
7,8%, C 4 AF - 13,25 %), large filler 
- limy rubble, small filler - river sand 
(a ratio between large and small filler 
4:1). Preparation artificial satellite 
received dissolution of powder sulfur in 
the suspension of hydroxide of calcium 
heated to 90-95°C. The weight structure 
of a dry mix was accepted in the ratio 
by S:Ca(OH), = 2:1. The mass of sulfur 
was accepted at the rate of 220 g/1 in a 
final suspensions preparation. 

At a disolutions of dry part of a 
concrete mix at first when hashing entered 
settlement quantity of a preparation, and 
then an additive of water brought to 
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normal density of dough, considering 
thus as total of shutting liquid and 
quantity in it actually waters. 

The received concrete mix filled in in 
fonns of 10x10x10 cm in size. Durability 
of concrete samples determined by test 
of 4 samples of 10x10x10 cm in size for 
strength at compression on a laboratory 
press of 50 tons of force developing the 
maximum loading 

Results and discussion 

Data of structures of samples and 
their tests are provided in tables 1,2. Their 
analysis shows that nature of dynamics 
of a set of durability can be various 
depending on concentration of sulfur in 
a solute, namely: steady course of curing 
without not filled dumping of durability 
observed at small doses of preparation 
artificial satellite (concentration of 
S , = 0,5-2 g/1), are obvious not a 
steady course of curing observed in 
the range of concentration of sulfur in 
a solute from 2,5 g/1 of the dissolved 
sulfur to rather high concentration of 
150-180 g/1. And at last, we allocate area 
of the high concentration corresponding 
to saturated (215-220 g/1). 

In effect each area of concentration 
the corresponding kinetic mode of 
process of the curing, differently 
influencing structure, structure and final 
durability of a cement stone is caused. 

So, in the field of small concentration 
it is observed not only acceleration 
of a set of early durability, but the 
increase in its final value in comparison 
with reference samples on water is 
noticeable. 

Let’s notice that efficiency of small 
additives depends also on concentration 
of a portlandtcement in concrete. 


Additives on low-branded structures the 
maximum gain of final durability from 
three structures in which the content of 
cement changed from 12% in the smaller 
party are most effective is received on the 
structures containing 9,4% of cement, it 
made 118%. 

The most part of the data provided 
in tables corresponding to wide area 
of concentration from 2,5 to 180 g/1, 
indicates rapid growth of durability of 
samples of concrete in early terms and 
depressive character of a set of durability 
in the subsequent significantly worsening 
final indicator R 

comp. 

The third mode of hydration curing 
of samples of concrete characterizing 
stability of a course of process, high 
early durability and its final 28-days 
the indicator caused by growth of 
concentration in a saturated solute up to 
220 g/1 of the general dissolved sulfur. 

In process of decrease in a mix of 
the content of cement grows and the 
hardening coefficient 28-days is model. 
So at the content of cement in a mix 
at the level of 12% the increase in an 
indicator of R after 28-days curing 
made 112%, and at the content of cement 
of 9% made already 193%, i.e. durability 
is almost twice higher, than at reference 
samples. 

Nature of dynamics of a set of 
durability corresponds to basic provisions 
to earlier considered mechanism of 
hydration curing of cement in an artificial 
satellite at low for usual processes of 
hydration in water pH the liquid phase, 
being characterized negative redoks- 
potential [5], 

Comparing kinetics of a set of 
durability of concrete at small doses 
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of an artificial satellite (table 1) and 
that (figure 1) is its final durability 
with given roentgenograms, we come 
to a conclusion that at small doses of 
the artificial satellites which aren’t 
influencing electrometric indicators 
of a liquid phase, the speed of a set of 
durability in early terms is caused by 
interaction of thiosulphate of calcium 
with hydrating aluminates of calcium 
and calcium sulfate with education 


by a new steady tiosulfatkeeping 
phase hidrasulphataluminate 

C g AI 8 0 12 -S0 4 -S 2 0 3 -24H 2 0, that (figure 
1 ) is shown by the roentgenogram. 

At big doses the artificial satellite 
caused by sharp decrease pH process 
of hydration of silicates becomes 
depressive, and kinetics slow. In this case, 
owing to limited weight in a solute of the 
determined polysulfide capable potentially 
to provide restoration of Fe(III) to Fe(II), 


initiating hydration, this process proceeds 
quickly in early terms of curing. 

In systems with the lowered 
concentration of these ions caused low as 
it is shown in table 1,2 and in figure 2 the 
tendency to Fe(III) restoration to Fe(II) 
is looked through only at the greatest 
possible concentration of sulfur when in 
a solute easily crystallizing hydrosilicate 
in the form of a macromolecular 
ampholyte is formed. 

Tab. 1 


Results of test of the samples shut with a various consumption of sulfur at the maintenance 
of a portlandtcement in a concrete mix of 9,4% 


Mix components 

Contents, masses % in structures 

1 

2 

3 

4 

5 

6 

7 

8 

gravels 

25,4 

25,4 

25,7 

25,6 

25,6 

25,44 

25,3 

25,4 

broken stone 

55,3 

55,35 

55,91 

55,69 

55,69 

55,35 

55,32 

55,34 

^general. 5 

0 

1,5 

3,2 

5,5 

12,0 

28,0 

65,0 

220,0 

CaO 

0 

0,11 

0,15 

0,18 

0,22 

0,38 

0,98 

1,84 

Water 

9,91 

8,7 

8,82 

8,76 

8,76 

8,76 

7,34 

8,3 

index 


W/C 

1,07 

0,96 

0,94 

0,96 

0,96 

0,96 

0,95 

0,96 

R 3-days, MPa (%) 

4,2 

(42) 

7,5 

(63) 

4,3 

(51) 

4,2 

(44) 

2,9 

(35) 

3,3 

(35) 

8,3 

(56) 

9,3 

(52) 

R 7-days, MPa (%) 

6,3 

(63) 

9,5 

(82) 

5,0 

(59) 

6,6 

(69) 

4,1 

(49) 

4,2 

(45) 

10,2 

(69) 

11,8 

(72) 

R 14-days, MPa (%) 

comp. J 7 v ' 

8,9 

(89) 

10,9 

(94) 

6,7 

(79) 

8,1 

(85) 

5,7 

(68) 

6,7 

(71) 

18,5 

(126) 

18,2 

(94) 

R 28-days, MPa (%) 

comp. J 7 v ' 

10,0 

(100) 

11,6 

(100) 

8,5 

(100) 

9,5 

(100) 

8,3 

(100) 

9,4 

(100) 

14,7 

(100) 

19,3 

(100) 



x Ca(OH), 
o 2Ca0Si0 2 H,0 
■ Ca g Al 4 0 12 -S0 4 S 2 0 3 -24H 2 0 
A CaS0 4 -2H,0 
0 Ca 4 Al 2 S 2 CVxH 2 0 
▼ Ca 4 Si 6 0 15 (OH) 2 -2(Fe(OH) 2 ) 
A Ca 2 Fe/ + [Si 8 0 22 ][OH] 2 
□ 2Ca0Al 2 0 3 Si0 2 -8H,0 


Figure 1. Roentgenograms of products 
of hydration of knitting systems: 

1 - portlandcement-water; 

2 - portland cement-ISO (S eneia] = 1 g/1); 

3 - portlandcement-ISO (S 8 = 220 g/1) 

r v general. ~ ' 
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Conclusions 

Thus, we will allocate the main 
technical advantage of preparation 
ISO, in technology of the concrete, 
shown by the data of tables reflecting 
dynamics of a set of durability during 
all standard term of curing in nonnal 
conditions. First of all two modes of 
an strengthening with participation of 
preparations artificial satellites providing 
the high speed of curing are allocated. 
In one of them the preparation is used 
as small additives in terms of the mass 
of the general dissolved sulfur, and in 
other as the suspension solute containing 
in solution and in suspensions part the 
most admissible mass of polysulfide 
and thiosulphate of calcium. Such dense 
limy and sulfur broth is considered 
as facilitating achievement effective 
a modifying threshold that in turn, 
facilitates realization of kinetic model of 
hydration transformation of the cement, 
providing both high early durability and 


final 28-days. So, the final durability of 
the modified samples almost exceeds 
standard control samples of Ml 00 and 
Ml 70 twice. Thus 3-days an indicator of 
R of the modified samples are close 

comp. r 

to 28-days the control. 
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nPHEMBI OOPMHPOBAHIUI OEEEKTOB 
APXHTEKTyPHOH CPE/P 
C HCn0JIE30BAHHEM M03AHKH 
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KaTpuHemco C.B., KaHfl. HCKyccTBOBeaemia, flouem 
XaptKOBCKaa rocyztapcTBeimaa aKaaema tpnainia h HCKyccTB, 
yicpama 
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yHHKanbHoro o6pa3a o6beKTOB apxHTeKTypHoii cpc.'U.r c HcnojiF.FOiia- 
HHeM M03aHKH H TeXHOJIOrHH 6HTOH IIJFFF7KH. Ko\FII03FIF[HS[, KaK On- 
pCVFCJIMIOinHH IipHHIIHFI (JlOpMHpOBaHHa o6beKTOB, BbmOJIHeHHblX c 
Hcnonb30BaHiieM ;[a[iiioiF TexHOJiorun, HanpaMyro cisMXFtiia c ocobeH- 
HOCTaMii FipoiFCCca nx BocnpnaTiia. 
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OHHbie f ipnc vf iii. Tiiop'icc KF-ie r IO.FXO. FbF . 

yHaCTHHKH KOH(|)Cpeill[FFF^. 
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B coBpeMeHHOM a H3afiHe Bee name 
iicnojn>3yK)T onpeqeJieHHa: «apxn- 
TeKTypHbiii aH3aiiH», «jiaHaina<j>THbiH 
aH3aitH», «flH3aitH apxHTeKTypHoit cpe- 
qbi», «aH3aitH b apxnTeicrype». B otjih- 
nne ot npoH3BeqeHHH «HHCToro HCKyc- 
CTBa», apxHTeKTypHbie h qroaiiHepcKHe 
o6beKTbi BKnroneHbi b TeneHHe 5kh3hh. 
KoHTaKT c noJib30BaTeJieM, aoiTeaeM 
pa3BopanHBaeTca b npocTpaHCTBe, rqe 
nocToaHHO MeHaioTca paxypcbi boc- 
npiiaTiin. IlosTOMy oco6eHHO BaatHbiM 
npe^CTaBJiaeTca HccjieqoBaHHe qHHa- 
mhkh pa3BHraa B3aHMoaeHCTBiia apxn- 
TeKTypHoro h aH3aifflepcKoro noaxoaoB 
c coBpeMeHHbiM 3pnTejieM. Han6oJiee 
aKTyaabHO Ha ceroqHaiiiHHH aeHb cno- 
co6cTByeT BbiaBJieHHto ocoOeHHocTeii 
(jtopMHpytomeroca nocTHHqycTpH- 
ajibHoro >KH3HeHHoro npocTpaHCTBa 
HcnoJib30BaHHe b umaitne o6beKTOB 
TeXHOJIOrHH 6hTOH nJIHTKH H M03aHKH. 
PaCCMOTpHM, K3KHe (jtaKTOpbl BJIHaiOT Ha 
to, htoSbi «a3HK» o6beKTa 6bui 6oJiee 
TOHHbIM, apKHM H 3anOMHHatOIItHMCa. 
C K3KHMH TpyflHOCTaMH npH 3TOM CTajI- 
KHBatoTca MacTepa? B 6oJibimiHCTBe 
CJiynaeB pa3pa6oTKa o6beKTOB qraaiffla 
33BHCHT ot npea-FioxceHiiii hjih ate Tpe- 
6oBaHHH 3aKa3HHKa, KOTopbiH He Bcerqa 
TOTOB K AOBepHTejIbHblM OTHOHieHUaM 
c flH3aitHepoM. B 3thx ycJiOBHax oc- 
TaeTca otkpbitoh npoSjieMa co3qaHHa 
BbicoKoxyaoacecTBeHHoro o6beKTa. He- 
o6xOJtHMOCTb CHCTeMaTH3aitHH OCHOB- 
HblX TBOpneCKHX nOZtXOZtOB B C03JtaHHH 


^H3aHH-o6beKTOB C HCnOJIb30BaHHeM 
TeXHOJIOrHH 6 hTOH nJIHTKH n03BOJIHT 
BbiaBHTb nepcneKTHBHbie npneMbi, ko- 
Topwe MoryT 6biTb npuMeHeHbi Taxace 
b TBopnecTBe MOJioqbix cneitnajiHCTOB 
cpeqoBoro aroaiiHa. 

H 3 HaH6oJiee noKa3areJibHbix h ap- 
KHX npHMepOB (jtOpMHpOBaHHB o6beK- 
tob c noMomtio 6htoh njiHTKH noKa- 
3aTejibHO TBopnecTBO Ahtohho TayjtH. 
HacjiejtHe BeJiHKoro KaTajioHCKoro ap- 
XHTeKTopa, TBopHBinero Ha py6eace XIX 
h XX BeKOB, ao chx nop He ocTaBJiaeT 
paBHojtyniHbiM coBpeMeHHoe neaoBe- 
necTBO. IIpHHUHn MHororpaHHOCTii ero 
TBopnecTBa aKTyaneH h ceroaHa. Mho- 
rne coBpeMeHHbie aH3aHHepw ycneniHO 
pa6oTaioT b stom HanpaBJieHHH. OqHaKO, 
MHoroo6pa3He npHeMOB, 3aaBHBiHHX o 
ce6e b TeneHHH XX - Hanajia XXI Bexa, 
BbijtBHHyjio HacToaTejibHyio Heo6xoaH- 
MOCTb aHajiH3a, CHCTeMaTH3aqHH h CBe- 
qeqqa TBopnecKHX noaxoaoB b eaHHyio 
cucTeMy, qocTyqHyio aaa qpHMeHeqqa 
b coBpeMeqHOM cpeaoBOM aH3aiiHe. B 
3toh cBa3H caeayeT otmcthtb HecKOJib- 
ko ocHOBqwx HaqpaBJieHHH Hcnoab30- 
BaHHa M033HKH H TeXHOJIOrHH 6hTOH 
njiHTKH b qH3aiiHe apxHTeKTypHoii cpe- 
qw: 1) qeKopHpoBaHiie (jiacaaoB apxn- 
TeKTypHbix coopyaceHiiii; 2) pemeHHe 
6jtaroycTpoiicTBa TeppHTopim; 3) C03qa- 
HHe caMOCToaTejibHbix apT-o6beKTOB; 
4) co3qaHHe HacTeHHbix h HanojibHbix 
qeKopaTHBHbix nanno b jiaHqina(})THOM 
qH3aiiHe. 


OrpoMHa 3acjtyra (jtacaqHoii Ke- 
paMHKH, CTaBineii HcxyccTBOM yjinq h 
njtoiqaqeH, b co3qaHHH apxHTeKTypHoii 
aHcaM6jieBOCTH, opraHH3aqHH npHpoq- 
hoh h apxHTeKTypHoii cpeqw. AHajtH3ii- 
pya (jioTOMaTepHajibi jiynniHX o6beKTOB 
apxHTeKTypHoii cpeqw, BbinojtHeHHbix 
c HcnoJib30BaHHeM TexHOJiorun 6 htoh 
njiHTKH, cJieqyeT otmcthtb pemeHHe 
(jiacaqa coopyaceHiia, npeqcTaBJieHHoro 
Ha pnc. 1-3. 

<I>acaji KOHqepTHoro 3aaa Palau 
de la Musica Catalana b EapcejtoHe, 
BKjqoneHHbiH b cmicoK MnpoBoro Ha- 
cjieqna IOHECKO, C03qaH no npoeKTy 
apxHTeKTopa Jlynca /],OMeHeK-H-MoH- 
TaHbepa, 1905-1908. TeKTOHHnecKaa 
pojib kojioh (jiacaqa KOHqepTHoro 3ana 
Palau de la Musica Catalana 3aKjqona- 
eTca b hx BOBJieneHHH b MacniTadHO- 
nponopquoHajibHbiii, pHTMiinecKiiii 
CTpoii Bcero apxHTeKTypHoro odbeMa. 
CTaTHKo-qHHaMHnecKHe h odbeM- 
HO-njiocKOCTHbie napaMeTpw BbiaB- 
jiaioT hx pojib b o6iqeii KOMno3HqHH 
KepaMHnecKoro noKpbmia oObeKTa. 
MacniTadw noBepxHOCTeii, oOjinqoBaH- 
HblX njIHTKOH C HCnOJIb30BaHHeM npn- 
poqHbix h reoMeTpnnecKHX 3JieMeHTOB, 
no3BOJiaioT H3MeHHTb BnenaTJieHiie ot 
o6iqnx pa3MepoB coopyaceHHa. ConeTa- 
Hiie (jtaKTypHbix oObeMHbix saeMeHTOB 
c nnocKOCTHoii KepaMHnecKoii noBep- 
XHOCTbio (jiacaqa, BbinojiHeHHoii Ha 
OCHOBe KOHTpaCTHbIX KOJIOpHCTHHeC- 
khx OTHOineHHH, cnocoOcTByeT ycn- 
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Phc. 1-3. <I>acaq KOHuepraoro 3ajia Palau de la Musica Catalana, EapcejiOHa, 
apx. Jlyuc ,0,OMeHeK-B-MoHTaBbep 


jieHHEO 3MoqHOHanbHoro BocqpqaTqa 
oSteKTa. 

nocJieqoBaTejibHHqcH TBopuecTBa 
Tayqq Moacqo cqqTaTb (})paqqy3CKyio xy- 
qoacqqqy Hhkh qe Ceq-<t>ajuib, KOTopaa 
6ojiee 20 jieT paOoTana qaq co3qaqqeM 
(JiaqTacTHqecKoro Caqa qrpw b Tapo b 
100 km ot PqMa (pqc. 4 - 5 ) q TaKace qpq- 
Meqajia TexqoJiorqio 6 htoh qjiHTKH qqa 
pemeqqa apxMTeKTypqwx saeMeqTOB. 
B ee TBopuecTBe KepaMHKa TaKace qrpa- 
eT peuiaiomyio poab b ycqjieqqq smo- 
qqoqaabqoq CTopoqbi apxuTeKTypqoro 
coopyaceqqa cbohmh qqqqBqqyaabqo- 
cyO'beKTHBqwMH SKcqpeccqBqbiMq oco- 
OeqqocTaMq. Yxoq ot CTporoq reoMeT- 
pqqecKOH yqopaqoqeqqocTH q C03qaqqe 
qeqpqqyacqeqqoq CBoOoqqoq KOMqo3H- 
qqq caqa qrpw b Tapo cqocoOcTByioT 
BbiaBaeqqio ero qqacTqqqocTq, qqqa- 
MqqqocTq saeMeqTOB q pa3qoo6pa3qeM 
ero BocqpqaTqa. rioKpbiTqe KepaMqqec- 
koM qqqTKoq KoqcTpyKTqBqwx saeMeq- 
tob, Bbmojiqeqqoe qa ocqoBe qpqeMa 
MeTpo-pqTMqqecKqx B3aqMOCBa3eq, qe- 
CKoabKO cqepaarBaeT CBoOoqqyio qrpy 
qBeTOBbix qaTeq oOqqqoBKq KepaMUKofi. 
Ilpq 3tom qcqoab30Baqqe Moqyjibqoq q 
KOMSqqaTopqoq cqcTeMbi b (JiopMooOpa- 
30Baqqq qpeqqoaaraeT BBeqeqqe qeKoii 
CTaqqapTq3aqqq, rqe Moqyjib qpeqcTaB- 
aaeT co6oq orpaqqqqBaiomyio Mepy b 
Bqqe oqpeqeaeqqoro reoMeTpqqecKoro 
pa3Mepa. Pa3qoo6pa3qe KOBTpacTqwx 
qo qBeTy Moqyqbqux Bapqaqqq qo3BO- 
aaeT qojiyqqTb qoBbie (JiopMbi q qoBoe 
qqqqBqqyajibqoe BocqpqaTqe oObeKTa. 

Peaaq3aqqa TBopuecKoq qqeq qa 
ocqoBe TexqoJiorqq 6qToq qjMTKq b yc- 
aoBqax CKyqqoq ropoqcKoq cpeqw cqo- 
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Co 6 cTByeT (JlOpMqpOBaHqiO yHHKajIBHOrO 
xyflo>KecTBeHHoro o 6 i>eKTa, BbmoaHa- 
romero Taxace h BocnHTaTeJibHbie (J)yH- 
KIJHH. HanOJIHeHHOCTb K0Mn03HIJHH 
3MoqqoHajibHbiM, cnerea qpoqqqqbiM 
coqepacaqqeM, qo3BoaaeT q3MeqqTb b 
o 6 qiecTBe MqpoB033peqqecKqe ycTa- 
qoBKq, qeaaa aKqeqT qa 3qopoBbiq 06 - 
pas >KH3qq, B03poacqeqHe rapMoqqqqoq 
qpqpoqw qeaoBeica q aKoaoniaecicq 
qqcTOH cpeqw o 6 HTaq qa. FlpHMep pqc .6 
qaraaqqo qeMOHCTpqpyeT BbimecKa- 
3 aqqoe. B qaqqoM cayaae, pemeqqe 
KOMqo3qqqq KoqcTpyKqqq orpaacqeqqa 
qpeqqoaaraeT coneTaqqe qaocKOCTHbix 
q 06 'beMqwx saeMeHTOB, Bbmojiqeqqwx 
qa ocooBe qpqpoqqwx <j)opM. IloqqMa- 
qqe «Mexaqq3MOB» rapMoqq3aqqq qpq- 
poqqwx (JiopM, Taxqx icaic cjaeqaecicaa 
aerKOCTb, CTpyKTypqocTb, acqMMCTpqa, 
qaaBqocTb, qo3Boaqaq aBTopy qqeq 
pa3qoo6pa3qTb qpoMbiquieqqwe CTaq- 
qapTqwe (JiopMbi orpaacqeqqa. C 6 aaaq- 
cqpoBaqqocTb KOMqo3qqqoqqwx sae- 
MeoTOB qa ocooBe MeTpo-pqTMqqecKqx 
B3aqMOCBa3eq, qaaBHoe qepeMemeqqe 
o 6 i>eMHbix KpqBoaqqeqqwx qoBepxHoc- 
Teq BqoJib KpqBoaqqeqqwx qaocicoc- 
Tqwx HaqpaBaaionpix, Bbmoaqeqqwx 
c qcqoab30BaqqeM qBeTO-ToqaabHoro 
KoqTpacTa qaHTKq, qpqBoqqT k o6pa30- 
Baqqio caoacHoq KpqBoaqqeqqoq cjsop- 
Mbi o 6 oieq KOMqo3qqqq. 

Aqaaq3 qpqeMOB qcqoab30Baqqa 
KepaMqqecKqx MaTepqaaoB b apxq- 
TeKTypqoq cpeqe qpqBoqqT k Mbicaq 
o tom, hto b ycaoBqax coBpeMeqqoro 
amawa poab o6aqqoBoaHoq KepaMqtcq 
qecKoabKO MeqaeTca. TexqoaorqaecKqe 
KaaecTBa caMoro MaTepqaaa, KaK qaq6o- 
aee OTBeaaioniero yTqaqTapHOMy qpeq- 
qa3qaqeqqro, yxoqaT qa BTopoq qaaq, 
b OTaqqqe ot BbipacTaionieq ero xyqo- 
acecTBeqqoq 3HaaqMOCTq. PaccMOTpqM 
qpqeMbi qcqoab30Baqqa KepaMqqecKqx 
MaTepqaaoB qa qpqMepax TBopaecT- 
Ba JTqqw XJaMqaHq (pqc. 7-11). K hum 
caeqyeT OTqecTq: 1) acqMMeTpqqqwe 
KOMqo3qqqq; 2) CBo6oqqwe KOMqo3q- 
qqq c qcqoab30BaqqeM reoMeTpqaec- 
Kqx saeMeqTOB; 3) c6aaaqcqpoBaq- 
qocTb KOMqo3qqqoqqwx saeMeqTOB qa 
ocooBe MeTpo-pqTMqaecKqx B3aqMO- 
CBa3efi; 5) KOHTpacT qBeTO-TOHaabHbix 
OTqooieqqq; 5) «KOBpoBbie» KOMqo3q- 
qqq c qcqoab30BaqqeM qBeToqqwx mo- 
TqBOB q reoMeTpqaecKqx (JiopM. flpq 
(J)opMqpoBaqqq apT-o6i>eKTOB Jlqqa 


Phc. 6. pluskina-so-znakom-plus.ru 
Phc. 7-8. PafioTbi qH3. JlHHa .laimaim 

XI aMqaqq (pqc. 7) aKTqBqo qcqoab3yeT 
acqMMeTpqqqbie aaKoqqqqwe saeMeq- 
tbi qa ocooBe qpqpoqqwx MOTqBOB. 
^lepes KOMqo3qqqoqqyio CTpyKTypy q 
qpoqopqqoqaabqyio copa3MepqocTb 
saeMeqTOB oGietera qocTqraeTca qe- 
aocTqocTb q paBqoBecqe ero o 6 meq 
KOMqo3qqqq. Pacqpeqeaeqqe Macc, qa- 
aqqqe qeqTpa TaacecTq qpqqaioT ycToil- 
qqBOCTb, TeKToqqqqocTb, qpoaqocTb q 
yqopaqoaeqqocTb o 6 "beKTy. B pa 6 oTax 
Jlqqw XJaMqaHq qpqMeqeqqe M03aqKq 
q Texqoaorqq 6 qToil qaqTKq cqoco 6 cT- 
ByeT accoqqaTqBqoMy qepeocMbicae- 
qqio o 6 T.eKTa. 3aqqMaa Beqymee MecTO 
cpeqq qpyrqx OTqeaoaqwx MaTepqaaoB, 




Phc. 9-11. PafioTbi qH3. Jluiibi .laimami 
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ncnoJib3yeMbix b pememiH nmafina ro- 
poztCKOH cpeaw, KepaMHKa JIhhm JJaMH- 
aqq HrpaeT opraHH3yK>myio pom: pa6o- 
Tbl flH3ailHepa CTaqOBaTCa aOMqqaqTOq, 
«aqaepoM», opraHH3yiomHM o6mee 
npOCTpaHCTBO (pnc. 8-11). 

IhMeqeqqa b o6mecTBe npoBoqqpy- 
iot h nepeMeHbi b TBopuecKqx npqeMax, 
qpqqqqqax (jiopMqpoBaqqa coBpeMeq- 
qoil apxqTeKTypqoq cpeaw. Bee oc- 
qoBqwe npocjieccqoqaabqbie npodaeMbi 
an3aqqa KoqqeqTpqpyioTca BOKpyr ero 
a3HKa [7]. Ha aaqqwii MOMeqT, KaK qa 
TeopeTqqecKOM, Tax q qa npaKTquecKOM 
ypoBqe, a3WK qq3aqqa paccMarpqBaa- 
ca TOJibKO KaK cpeqcTBO pemeqqa noc- 
TaBJieqqofi 3aaaaq q cqoco6 nepeaauq 
3Toro peoieqqa. OqqaKO aeaTeabqocTb 
qq3aqqepa qe orpaqquena cneqqaab- 
qbiMq 3aqanaMq: nmamep qcqoaqaeT 
pojib qocpeqqqKa Meacay npoq3Boac- 
tbom q HeJioBeKOM, oq Bbmyacaeq BCTy- 
qaTb b qqaaor c pa3JiqqqbiMq moqbMq b 
qpoqecce padoTbi [7], KoMMyqqKaqqa 
qq3ailqepa c OKpyacaroniHM MqpoM b 
qacToamee BpeMa npeanoaaraeT no- 
qcK qecTaqqapTqwx pemeqqq. RpmiM 
qpqMepoM, b qaqqoM cayuae, aBJiaeTca 


peicaaMqbiq o6r>eKT aaa 03qopoBqTejib- 
qoro qeqTpa Virginia Thurston Healing 
Garden in Harvard Massachusetts. 
KoMnaqqa Artaic, coTpyqqquaa c Rock 
Art Studios, C03aaeT Bbipa3qTeabqwii 
qpqMep coBpeMeqqoq peKJiaMbi c qc- 
noJib30BaqqeM M03aqKq. IaaBqaa qqea 
KOMno3qqqq q3 M03aqKq qa KaMqe 
- OTo6pa3qTb qaaeacay qa qcqeaeqqe, 
qaaeacay aaa ayxoBqoro q (JncquecKoro 
qpeo6pa30Baqqa (pqc. 12). 

Opraqqqqo BqqcbiBaioTca aeKO- 
paTqBqwe qaqqo q3 6qToq qjiqTKq 
qa qoay q CTenax (pqc. 13-14) qpq 
pemeqqq daaroycTpoiicTBa TeppqTO- 
pqq mm ace aaqamacJiTqoro qq3aqqa. 
XyqoacecTBeqqbiii o6pa3 (JiopMqpyeTca 
qoa BJiqaqqeM qecKOJibKqx ocqoBono- 
aararonqix (JiaKTopoB: 1) KOMqo3qqqa 
qeKopaTqBqoro qaqqo qMeeT ueTKyro 
aorqqqyK) CTpyKTypy, qqeaabqo Bnq- 
caqqyro b npeaaoaceqqbiii jiaqqmacJiT; 

2) b ocqoBy Koqqeqqqq qaqqo 3aaoaceq 
cqM6qo3 qeirrpaabqo pemeqqoro (Jioqa 
q qqqaMqqqoq KOMqo3qqqq q3 reoMeT- 
pquecKqx qaq qpqpoqqwx 3JieMeqTOB; 

3) cdaaaqcqpoBaqqocTb KOMno3qqqoq- 
qwx saeMeqTOB qa ocuoBe MeTpo-pqT- 



Phc. 12. http://www.artaic.com/healing-garden-buddha/ 



Pnc. 12-13. botinok.co.il 


MquecKqx B3aqMOCBa3eii; 4) aoMqqq- 
poBaqqe qpqpoqqwx qBeTO-Toqaabqwx 
OTqomeqqq. 

OqqaKO qpaKTqKa noKa3WBaeT, hto 
qpq qocTaTouqo scjxjieKTqBqoM qpq- 
Meqeqqq Texqoaorqq SqToii naqTKq 
b jiaqqmacJiTqoM amaHue, 3aKoqueq- 
qocTb odmero KOMqo3qqqoqqoro peme- 
qqa q qpocJieccqoqaabqocTb pemeqqa 
4>yqKqqoqanbqoro 3oqqpoBaqqa qMeeT 
qeKOTopwe OTpqqaTeabqwe pe3yabra- 
Tbi. Bo3Moaceq pqcK B03qqKqoBeqqa 
uyacepoqqwx, qecoraacoBaqqbix c cy- 
LqecTByromHM o6pa30M aeKopaTqBqwx 
BKJiKiqeqqq, cnocodqwx pa3pymqTb 3a- 
Koqueqqbiii opraqqqqwq o6pa3 o6i>eKTa. 

TaKqM o6pa30M, Moacqo caeaaTb 
caeayroiqqe BbiBoaw: 

- TBopuecKqe noaxoaw, KOTopwe 
qcqojib3yiOT coBpeMeqqwe apxqTeK- 
Topw, aH3aqqepw b Texqoaorqq 6qToii 
qaqTKq, npeanoaaraioT pa3BqTqe apxq- 
TeKTypqoq cpeaw qo qyTq qoBbimeqqa 
ee xyqoacecTBeqqo-o6pa3qoq cocTaBaa- 
lonieq, KaK yqqKaabqoro xyaoacecTBeq- 
qoro odieKTa, Bbmoaqaiomero TaKace q 
BocqqTaTeabqwe (JiyqKqqq. K qqM cae- 
ayeT OTqecTq: 1) acqMMeTpqqqwe kom- 
qo3qqqq; 2) CBodoqqbie KOMqo3qqqq 
c qcqoab30BaqqeM reoMeTpquecKqx 
saeMeqTOB; 3) cdaaaqcqpoBaqqocTb 
KOMqo3qqqoqqwx saeMeqTOB qa ocqo- 
Be MeTpo-pqTMH'iecKux B3aqMocBa3eq; 
5) KoqTpacT qBeTO-Toqaabqux otuo- 
meqqq; 6) «KOBpoBbie» KOMqo3qqqq c 
qcqoab30BaqqeM qBeTouqwx MOTqBOB q 
reoMeTpquecKqx (JiopM; 

- c qoMorqbK) aocTqaceqqa ncqxo- 
aorqaecKoro, SMoqqoqaabqoro q xyao- 
acecTBeqqo-o6pa3noro acqeKTOB b pe- 
meqqq odbeicroB qq3aqqa, qaqoaqeqqa 
(JiyqKqqoqaabqbix qpeqMeTOB qoBbiM 
CMbicaoBbiM coqepacaqqeM, b odmecTBe 
qocTeqeqqo (JiopMqpyroTca MqpoB03- 
3peqaecKqe ycTaqoBKq qa scTeTquec- 
Kqii o6pa3 acq3qq; 

- cyiqecTByioT oqaceqqa qo oobo- 
ay OTcyTCTBqa b pemeqqq nmama o6b- 
eKTa coraacoBaqqocTq ero OTaeabqwx 
saeMeqTOB, hto qpqBoaqT k qapyme- 
qqro CTqaqcTqaecKoro eaqqcTBa odmeii 
KOMqo3qqqq. 
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CONVENIENCE AND SAFETY OF MOVEMENT OF BLIND PEOPLE ACROSS 
THE INDUSTRIAL CITY TERRITORY: ERGONOMIC AND ARCHITECTURAL 
PLANNING ASPECTS (ON THE EXAMPLE OF THE CENTRAL DISTRICT 

OF MAKEYEVKA) 

N. Sholukh, Doctor of Architecture, Full Professor 
N. Yupatkina, Master of Architecture 

Donbas National Academy of Civil Engineering and Architecture, Ukraine 

The article is devoted to improving the spatial orientation and movement of blind people in the territory of the industrial city. 
On the example of compact settlement of the blind in the territory of the Central district of Makeyevka authors analyze the degree of 
comfort and safety of established routes of movement of these categories of people from their places of residence to the main objects 
of social services, enterprise UASB, as well as to the religious building and the city park. The attention is paid to the most difficult and 
dangerous sections of the road due to the spontaneity of the new sites development, increasing traffic, high degree of gas and dust on 
the streets, as well as other adverse urban ecological factors natural for the industrial city. On the basis of the analysis authors conclude 
the need for special architectural planning and technical activities aimed at increasing the convenience and safety of movement of 
the blind in the city. 

Keywords: blind and visually impaired, specific needs, convenience and security of movement, industrial city, transport and 
pedestrian communications, special architectural and planning techniques and means, spatial reference. 

Conference participants 


cros/ ef Digital Object Identification: http://dx.doi.Org/10.18007/gisap:tsca.v0i7.1191 


S tatement of the problem, its 
connection with important social 
and scientific problems. Creating a 
comfortable and safe routes for blind and 
visually impaired people in the city is one 
of the most important practical conditions 
for successful social integration of 
these people into mainstream of the 
society. Recently, this problem becomes 
critically socially significant in the large 
industrial cities, usually distinguished 
by complicated planning structure, 
significant congestion of the traffic, a 
high degree of environmental pollution, 
as well as many other adverse factors 
that are not typical for the cities of 
other types. In such circumstances, the 
movement of the blind man obliged to 
rely only on hearing, smell and tactile 
sensations is extremely difficult and 
unsafe. 

Examples of simultaneous 
combination of many unfavorable 
factors, significantly complicating the 
movement of the blind, can serve the 
conditions in the territory of the Central 
district of Makeyevka - one of the largest 
industrial cities in Donbas. 

The choice of this area as an 
example also specified the fact that 
there is a compact settlement of blind at 
this territory. The main impulse for the 
creation of this “unusual settlement” in 
this part of town was the discovery of 
the Branch of Donetsk (Stalin) Artel of 
the blind in 1936, which in 1954 was 
renamed the TPE UASB (Training and 
Production Enterprise of the Ukrainian 

28 


Society of the Blind). The formation 
of the company was the main place 
of employment of visually impaired 
people in Makeyevka. At first the blind 
lived in small single rooms allocated 
in the nearest residential buildings. At 
a later date, these people were granted 
residence, and in 1961 and 1967 in 
the Central district of the city on the 
Donetsk Str. were built and brought into 
service two specialized houses for the 
blind and their families, one of which 
has 16 apartments and the other 40. 
In 1973 in the same area near the blind 
housing was constructed and put into 
operation a new production unit of TPE 
UASB. The main routes of movement of 
the blind developed in such conditions, 
had a relatively short duration and 
remained quite comfortable and safe for 
these people for a long time. 

Recently, with the increasing 
number of unfavorable urban ecological 
factors mentioned earlier, many long- 
established routes of movement of the 
blind in the city in certain areas appear 
extremely difficult and dangerous. That 
is why, the identification of such areas 
and their deep study from ergonomic, 
architectural planning and other essential 
points of view should be considered as 
extremely important social and scientific 
issues required immediate solution. 

Analysis of the latest developments 
and publications on the topic of the 
research suggests that the concerned 
problem not received adequate attention 
from the experts and designers until 


now. Most of the studies devoted to 
design for the needs of visually impaired 
people, mainly deals with the adaptation 
of certain types of residential and public 
buildings, more rarely covers issues 
related to the arrangement of the object- 
spatial environment of these people. 
As for the problem of creating 
comfortable and safe routes to the 
blind in the industrial city, it does not 
practically studied and covered in the 
scientific literature (except for very rare 
occasional mention of its relevance) 
[3, etc.]. 

Nevertheless, it should be mentioned 
works of Stepanov V.K., Sharapenka V.G., 
Sigaeva A. V., Kutsevich V. V, Scholukh N. V., 
Tore Lange, Barmashinoy L.N., 
Danchakov I.O., and some others scientists 
of our country and foreign scientists [1, 
2, 4, 5, 7, 8, etc.] . Well-grounded works 
of these and other scientists not named 
here can serve as a basis for general 
strategic approach to solution of this 
very complex and multifaceted problem. 
A considerable part of the issues deeply 
analyzed in studies of Scholukh N.V. 
and Gavrikov V.S. “About adaptation of 
the road-street areas of the town to the 
specific needs of little mobile groups 
of people” [8] and “Analysis of road 
and street network of Donetsk from the 
requirement of convenience and safety of 
handicapped subpopulation movement” 
[7], Some of the recommendations and 
suggestions stated in these studies can 
be used to improve the conditions of 
spatial orientation and movement of 


the blind in the territory of the Central 
district of Makeyevka. At the same 
time, there is a need in additional deep 
studies, which would allow to take into 
account features of the present routes 
of the blind in this area. There is also a 
need in research, which would allow to 
take into account the negative impact 
on the adaptive capacity of these people 
some urban ecological factors caused by 
industrial features of the industrial city 
and its development at the present stage. 
In these important studies there is part 
of an unsolved problem, which is this 
article dedicated to. 

Analysis of the modern state 
of the main routes for the blind in 
the territory of the Central district 
of Makeyevka. As a result of deep 
sociological and architectural researches 
conducted by the authors on the territory 
of compact settlement of the blind in this 
area of the city, found that the increase 
of the degree of difficulty and danger of 
the main routes of movement of these 
people due to the effect of negative 
conditions and the following factors (list 
them in order of importance): 

- first, a significant material 
deterioration of the previous system of 
specific spatial references, as well as all 
kinds of warning and protecting elements 
arranged along the traffic and pedestrian 
paths (meaning the relevant traffic signs, 
sound and controlled traffic lights, 
fencing turnstiles and inflated kerb, signal 
warning coloration and other elements 
by which could orient blind and could 
see the drivers), many of these elements, 
laid in 60-70 years of the last century, to 
the present time have come into complete 
disrepair or are in poor condition ; 

- secondly, the grass roots formation 
of new building of the city, which 
leads to a significant change or almost 
complete block of established routes 
of the blind (it is primarily a question 
of trade pavilions and various annexes 
of such purpose, which are at the level 
of the first floor of residential and 
public buildings and lead a significant 
reduction in the pedestrian zone of the 
street, modification and complication of 
pedestrian path); 

- thirdly, the congestion of traffic 
of the city and a further increase of the 
number of necessary personal vehicles 
that ultimately leads to the unauthorized 


parking along the streets and alleys, 
as well as in the territories of interyard 
spaces in residential areas, one of the 
dangerous consequences of such transport 
expansion is a significant reduction in the 
transit area of sidewalks and walkways , 
which in turn, significantly increases the 
risk of running-down accidents; in the 
area of compact settlement of the blind, 
this risk increases of many times and 
almost borders with the reality (!); 

- fourth, the influence of adverse 
urban ecological factors caused by 
industrial features of the industrial 
city and its development in the current 
very difficult social and economic 
conditions; the growth of anthropogenic 
pollution of the environment (which 
is manifested in a high degree of gas 
and noise pollution, reduction of green 
areas, etc. [6]) has a negative impact 
on the work of saved sensory analyzers 
of the blind man, prevent him from 
recognition of useful sound, aromatic 
and other signals, on which he can rely 
in the city. 

The result of deep sociological and 
architectural researches conducted on 
the territory of compact settlement of 
the blind is to identify the most difficult 
and dangerous areas on specific routes of 
these people from their residence to the 
enterprise UASB as well as to nearby 
objects of social and living services, city 
square and cathedral. Among such areas, 
primarily should be mentioned crossroads 
formed by the intersection of Engels Str., 
Donetsk Str.and Lenina Av., as well as 
crossroad fonned by the intersection 
of Teatralnaya Str., Deputatskaya 
Str., Donetskaya Str., Lenina Av., and 
Ostrovskogo Str. Especially difficult and 
dangerous areas of the blind path in this 
area should be considered the intersection 
of Shevchenko Str., Donetskaya Str. and 
Lenina Av. Some of the analyzed areas 
are shown on the scheme, which is 
shown in the article (Pic. 1). 

Some scientific and practical 
recommendations and proposals for 
providing the comfort and safety of 
movement of the blind in the territory 
of the Central district Makeyevka. 
Based on the results of the research the 
authors propose a specific set of special 
architectural planning and engineering 
techniques and tools, realization of 
which will make the movement of the 
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blind in the territory of the industrial city 
more comfortable and safe. 

Proposed methods and means can 
be represented by the following main 
groups, depending on what sensory 
analyzers of the blind directed their 
action: 

- Tactile and motor analyzers : 
protecting and guiding turnstiles device 
and excessive kerbs; approach to the 
dangerous and complicated areas of the 
change of the slope of the road or usage 
of the road surfacing with a relief texture; 
elimination of the height differences, 
etc.; 

- On the hearing instrument and 
residual vision (some categories of 
the blind): installation of sound and 
controlled traffic lights at crossroads; 
application of a bright warning 
coloration on areas of walking paths 
near the border with the roadway or 
where height differences; the use of the 
road pavement of hollow paving slabs at 
difficult areas, reinforcing the sound of 
human steps; arrangement of fountains 
with intensified noise of falling water in 
the respective areas of the city, as well as 
other various audio landmarks that can 
be recognized by a blind person in the 
general background noise of the urban 
environment; 

- On the olfactory system: planting 
flowers with intensified smell and some 
trees along the difficult and dangerous 
areas of the way(in the conditions of 
gas pollution of the industrial city 
recommended plants having strong smell 
of flowers or foliage, which the blind can 
feel at the distance). 

Important architectural-planning 
and, at the same time, urban development 
activities aimed at ensuring the safety 
and convenience of movement of the 
blind should be regarded the maximum 
distance from their residence objects 
that may be areas of concentration of 
a large number of vehicles (parking 
lots, car service centers, gas stations, 
etc.). Depending on the nature and 
complexity of the route section provides 
certain sequence of events and their 
implementation (Pic. 2). 

Conclusions. We examined some 
important ergonomic and architectural 
planning aspects the problem of 
improving the spatial orientation and 
movement of visually impaired people 
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Pic. 1. Scheme of specific routes of the blind in the territory of the Central district of Makeyevka with identifying 

the most difficult and dangerous sections of the way 



Pic. 2. Scheme of the fragment of the Central district of Makeyevka specifying measures to ensure the comfort 

and safety of movement of the blind 
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in the territory of the industrial city. 
By analyzing a specific urban situation 
has been shown that the convenience 
and safety of movement of the blind 
in the city is largely dependent on the 
peculiarities of its planning structure, 
material and technical conditions of 
traffic and pedestrian communications, 
the extent of their adaptation to the 
specific needs of these people, as well 
as general ecological state of the urban 
environment. It was also shown that 
under the conditions of the industrial city 
the problem of forming comfortable and 
safe routes for the blind cannot be solved 
without taking into account the negative 
impact of some urban ecological factors 
caused by industrial features of the city 
and its development. 

At the end of this article, the authors 
express the hope that proposed approach 
to the examination of this problem, as 
well as some recommendations and 
suggestions for its solution will be taken 
into account by specialists, designers and 
other stakeholders that are not indifferent 
to the fate of the blind. 
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CALCULATION OF ELEMENTS ON THE BASIS OF THE UNDERLYING 


E. Artamonova, Doctor of Engineering, Full Professor 
Saratov State Technical University by Gagarin J.A., Russia 

In this paper we study the deformation and durability of the cylindrical shell on the basis of the underlying. The elastic foundation 
model by Vlasov-Leont’ev is taken as a basis for the model building. To account for the deformation of the rheological base the author 
has used the integrated fonn of the viscoelastic defonnation law. The resulting resolving equations are presented in increments according 
to the V.V. Petrov method of the successive perturbation parameters. 

Keywords: basic problems, calculation, viscoelastic, deformation, durability, construction. 
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T he social and economic changes in Russia have affected 
all aspects of society life including the construction 
industry. All participants in construction process became 
the quite real entities. The modem project is based on three 
managers: architect, designer and geotechnician. Earlier 
understanding of this fact by a project manager will provide 
the more perfect geotechnical component of a design solution, 
the more reliable a projecting building, the safer technologies 
of its constmction for surrounding buildings. The list of 
basic problems for modem city constmction includes tight 
construction deadlines, aspiration to arrange an underground 
space under constmction spot and yard space, increase of loads 
onto base. 

Their successful solution can only be ensured by use of 
the modem geo-technologies adapted to the engineering- 
geological conditions of city, as well as by use of the latest 
tools for calculation the “building-foundation-base”system. 
The geotechnical norms TCN 50-302-96 directly require to 
consider the joint work of constructions’ bearing structures 
with their base and correctly to model their joint work. 

This paper presents a variant of techniques to solve 
this problem of the joint calculation for base and elements. 
Boundary conditions - the simple support. Equation of state 
in increments: 

= E iJkl Ae u + T j]kl e kl , (i,j = 1,2,3). 

In tackling the used mathematical modeling of static 
viscoelastic structural elements. You must have the equilibrium 
equations, boundary conditions, and equation of state relations 
for the equation of state parameter changes on the parameters 
of the external process. 

The approach is based on an extensive literature review of 
current damage concepts included in current mechanistic-based 
design procedures, soil permanent defonnation laboratory 
data. Design outputs are compared in terms of reliability and 
thickness using these design procedures. It is shown that the 
provides higher reliability values compared to the probabilistic 
procedure. All the existing subgrades fail distress reliability 
such as mtting and top down cracking reliabilities. Currently 
uses a single load P value to deal with variability associated 
with subgrade strength design. Is used to generate full scale 
subgrades response and performance data for development 
and verification of subgrades design criteria. The physical 
properties of subgrades structures significantly influence both 
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the response of the subgrades to applied loads and the long- 
term perfonnance.lt is, therefore, of the utmost importance 
that full scale test subgrades be constructed with uniformity in 
material properties, layer thicknesses, and other considerations 
for which non-unifonnity might result in nonrepresentative and 
nontypical behavior and failures. Current mechanistic-based 
design methods for the design of subgrades use vertical strain 
criteria to consider foundation rutting. 

A considerable number of measurements of the physical 
properties test basis were made at all stages of construction 
and after construction was completed. The measurements 
were made for three purposes: construction quality control, 
construction acceptance, and material characterization. The 
material characterization tests were performed to provide 
information for theoretical modeling and were not related 
to construction and contractual requirements. The material 
characterization tests were performed to provide information 
for theoretical modeling and were not related to construction 
and contractual requirements. Tests were conducted on the 
subgrade materials, base subbase, and surface layers. For a 
basis of model building we take the model of elastic foundation, 
Vlasov - Leont'ev [2] (Fig.l). 

Here: u(x,y,z) = 0; v(xy^) = 0; 

Increments of displacements of points: 

A u(x,z) = YAU( x ) ,( Pi( z ) 0 = 1 ...m); 

i=i 

< 

A w(x,z) = Ya W k (x)-\y t (z) ( k = 1 ...n), 

k = 1 

The unknown functions At/., A W f ; and - dimensionless 
cp.(z), \|/ t (z). 

The resolving equations: 


5 2 fp* 8 2 AWA E* h AW, 

dx 2 { dx 2 J 1-vi R 2 


~ 1 


J \| idz 


AW' k = A p. 


Y\e*]aw;:- 

/,=l 


Here [1]: 

v„ = 0, 5 - E c /E„ ■ (0,5 - v), E 0 = £7(1 - v 2 ), 
v 0 =v/(l-v). 

Elastic modulus - E, 

D*, E* - Volterra integral operators. 
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Fig. 1. Model of elastic foundation 


The theory of hereditary creep includes all the theories 
based on rheological models. Condition of reliability 
s < s destructiv , (s - deformation). To solve this problem apply 
the variational method of Bubnov-Galerkin, the calculation is 
performed on small intervals of time. 

L = length of casing 5 m, the wall thickness h = 0,4 m, the 
shell radius R = 3 m, Poisson’s ratio v = 0,35. Displacement 
graphics element (curve 1), 2 - the base layer are shown in 
Fig. 2. 

Plots of the stresses and strains of the middle surface of 
the shell are shown in fig. 3. Taking into account nonlinear 
properties (curve 1) significantly affect the results of the 
numerical calculation [3, p.4]. 
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Fig. 3. Stresses and strains 


33 


GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 


U.D.C. 628.518:539.16 
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RESOURCE VALUE FOR SLAG- ALKALINE 
BINDER PRODUCTION 
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The results of development of slag-alkaline binders (SAB) on 
the basis of blast furnace slags were presented. The mineralogical 
composition of SAB has been determined. The mechanism of 
hardening was revealed; the hydraulic resistance of hardening products 
was shown. Tests for compressive strength proved the feasibility of 
using blast furnace slags for the SAB production. 
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npHBeaeHbi pe 3 yjibTaTbi pa 3 pa 6 oTKH mjiaKoxuejioHHbix Baacy- 
mnx (inilfB) Ha ocHOBe aoMeHHbix mnaKOB. OnpeaeneH MHHepano- 
rHuecKHH cocTaB nillfB. BbiaBJieH MexaHH 3 M TBepaeHHa, noKa 3 aHa 
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H aKonjieHHe .uoMeHHbix nuiaKOB 
b OTBanax MeTajuiyprHHecKHX 
KOM6HHaTOB IipHBOUHT k 3arpfl3HeHHio 
nOHB, H3bIMaHHK) H3 3eMJien0JIB30BaHHa 
njiouopouHbix 3eMeub, Heo6xouHMocTH 
npoBeueHHa peKyjibTHBaijHH. BMecTe c 
TeM b YicpaHHe cymecTByeT onpeueneH- 
HblH Cblpba UJIfl npOH3BOUCTBa 

Baacymnx BemecTB. YTHJiH3auHa ot- 
BajibHbix uoMeHHbix mnaKOB MoaceT pac- 
mHpuTb cbipbeByio 6a3y npoH3BoucTBa 
CTpOHTeJIbHbIX MaTepHaJlOB, B TOM HHC- 
jie muaKomejiOHHbix Baacymnx ( TTITU B), 
KOTopbie b HacToamee BpeMa nojiyuaioT 
3aTBopeHHeM mojiototo rpaHyjiHpoBaH- 
hoto muaKa pacTBOpaMH coeuHHeHHH 
mejioHHbix MeTajuioB. YuHTbrnaa ^e(J)H- 
Uht rpaHyuHpoBaHHbix nuiaKOB, c ue- 
JIBK) 3KOHOMHH IIOCJieUHHX B03M0>KH0 
yTHJIH3HpOBaTb B npOH3BOUCTBe 1HII1,B 
OTBajibHbie uoMeHHbie muaKH. Lfene- 
C006pa3H0CTb nOUo6HOH yTHJIH3aiJHH 
o6ocHOBbmaeTca npH HccneuoBaHHH 
xHMHuecKoro MHHepanorHHecKoro co- 
CTaBa mnaKOB h nojiyueHHbix o6pa3UOB 
HIIUB. 

LJejibio pa6oTbi aBJiauocb noBbime- 
HHe paUHOHaJIbHOCTH H KOMIIJieKCHOCTH 
Hcnojib30BaHHa TBepuwx npoMbinuieH- 
hbix otxquob 3a cueT BbiaBJieHHa noue3- 
HBIX TeXHHHeCKHX CBOHCTB OTBaJlbHBIX 
UOMeHHbIX IHJiaKOB h o6ocHOBaHHa HX 
yTHJiH3auHH b KauecTBe HJHJB. 

OSbeKTbi HCCJie^oeaHHH — 
OTBajibHbie ^oMeHHbie muaKH OAO 
«3anopo)KCTajib», E1AO «MapHynojib- 
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ckhh MeTajuiypninecKini KOM6nHaT 
HMeHH IInbHHa» (MMK), OAO ,H,Hen- 
pOBCKHH MeTajIJiyprHqeCKHH KOM6HHaT 

hm. <J>.3. ^3ep>KHHCKoro (,H,MK); FIAO 
AmeBCKHH MeTajuiyprunecKini kom6h- 
HaT (AMK); OTBajibHbiil h rpaHyjmpo- 
BaHHBiH flOMeHHMH mnaK OAO «Apce- 
jiopMHTTaji KpHBoii Por». 

nO.IVMCMIHC H IlCnblTaHHe IIIITI B. 
^.OMeHHbie muaKH H3MejibnajiH Ha ma- 
poBofi MejibHiiqe qo yqeqbHon noBepx- 
hocth S =2700-4950 cm 2 /r lira 3aTBO- 

yfl. 

penim ncnoJiB30BajiH Boqy, 20% pacTBop 
NaOH, 42,4% pacTBop MeTacnjiHKaTa 
HaTpra Na 2 07?Si0, h coqoiqeqonHOH 
nnaB (Cm,n) c MaccoBbiMii jojumh kom- 
noHeHTOB: 33,8% Na,C0 3 , 0,7% NaOH. 
KojiHHecTBeHHbie noKa3aTeJiH npoqec- 
ca 3aTBopeHH« npiiBeqeHbi b TaSnqqe 
1. MaccoBaa qojra NaOH q qjioTHOCTb 
pacTBopoB niejioqqwx KOMqoHeHTOB ( 3 a 
HCKjqoqeHHeM pacTBopa Na,07?SiO,) 
OTBeqaioT onTHMaqbHMM HHTepBajiaM, 
cooTBeTCTBeHqo 5-15% ot Maccw nuia- 
Ka q p = 1,15-1,2 r/cM 3 . OnpeqeqeHHe 
KoqcHCTeqqqq Bqqcyiqero TecTa npoBO- 
qqjiq MeToqoM pacqjibiBa CTaHqapTHoro 
KOHyca Ha BH6pocTOJie b TeHeHHe 20 c. 
PacTBopo-nuiaKOBoe OTHomeHHe, no- 
jiyqeHHoe npn qocTqsceHHii pacnjibiBa 
KOHyca 170±5 mm, HcnoJib30Bajin npn 
qajibHeilmHX ncnbiTaHHax. H 3 BSDKynie- 
ro TecTa (J)opMOBajin Ky6HKH 2x2x2 cm 3 
h ynjioTHsmn Ha jia6oparopHOM Bn6po- 
CTOJie c qacTOToil 3000 koji./mhh. 
npoHHOCTb o6pa3qoB LtlltJ,B onpe- 


qeJMJiH Ha npecce Mapra P-5 c Tpe- 

m % niKanaMH qyBCTBHTejibHOCTH, kH: 

0-10; 0-25; 0-50. CxopocTb npeccoBa- 
him 3 mm/mhh. 

XapaKTepiiCTiiKii qoMcmii.ix 
mjiaKOB, Hcnojib3yeMbix ,uisi nojiyne- 

hhh LLIIHB. CoraacHO Ka'iccinciiiii.iM 
H KOJIHHeCTBeHHblM KpHTepnaM npaKTH- 
qecKoil yTHJiroaqHH OTBajibHbix qoMeH- 
hbix nuiaKOB b qpoH3BoqcTBe BSDKyiqHX 
MaTepHajioB : cooTHomequio OKcqqoB 

raaBHbix 3JieMeHTOB, cootbctctbuio 
Tpe60BaHIMM MOqyJIbHOH KJiaCCH(})H- 
KaqHH H BeJIHHHqaM K03(J)(})HqHeHTOB 
KanecTBa h qacbiiqeHna, qepcqeKTiiB- 
qbiMH qua qoJiyqeHHa LLILU,B aBjraioTca 
OTBajibHbie qoMeHHbie nuiaKii /],MK h 
«ApcejiopMiiTTaji» 6e3 pacceHBaHHa Ha 
(jipaKqHH h rpaHyjioMeTpHqecKHe (jipaK- 
qmi nuiaKOB: >20 mm «3anopo>KCTajib», 
2, 5-5,0 mm MMK, >5 mm AMK h 
>10 mm «ApceJiopMHTTaji» (rpaHyjiH- 
poBaHHbiq nuiaK). OcHOBHbie KOJinnecT- 
BeHHbie noKa3aTeJiH cocTaBa qoMeHHbix 
nuiaKOB, BJiHSHOique na hx Bbi6op b Ka- 
necTBe KOMnoneHTa LtlLll,B, q peKOMeH- 
qyeMbie HHTepBajiw 3HanenHH noKa3aTe- 
jieq npHBeqeHbi b Ta6jiHqe 2. 

Haii6ojiee qejiecoo6pa3Ho hc- 
noJib30BaTb ocHOBHbie nuiaKii (Mo>l). 
B 3 tom cjiynae He3aBHCHMO ot ycnoBiiii 
TBepqeHHa L0LU,B mojkct HcnoJib30BaTb- 
c a iqeJionnoH KOMnoHem jiio6oh rpyn- 
nw: NaOH (I rpynna), CHJ,n (II rpynna) 
ii MeTacqjiHKaT HaTpua (III rpynna). 
Bee BbiSpaHHbie nuiaKH h (jipaKqHH 
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Tafiji. 1 


KojiHHecTBeHHbie noKa3aTe.iiH npouecca iaTBopeima aoivieHHbix uuiaKOB pa iii'iiii.imii areHTaMH 


KojiHHecTBeHHbie 
noKa3aTejiH npouecca 

OTBaabHbie jjoMeHHbie rnjiaKH MeTajuiypriiHecKHX KOM6nHaTOB 

flMK 

«ApceJiopMnTTaji» 

«3anopoac- 

CTajib» 

MMK 

AMK 

rpaHyjinp. 

OTBaJIbH. 

KoMnoeeHT 3aTBOpeHHa 

Bo;ia 

Boflo-B5DKymee OTHomeHHe (B/B) 

0,25 

0,24 

0,24 

0,25 

0,25 

0,26 

IHejIOHHOH KOMnOHCHT 3aTBOpeHIM 

20% pacTBop NaOH (p = 1,175 r/cM 3 ) 

MaccoBaa qojia (%) NaOH ot Maccw 
uiJiaKa/cyxoro BeiqecTBa Na,0 

6,11/4,74 

6,58/5,1 

6,58/5,1 

7,29/5,65 

6,58/5,1 

7,05/5,46 

B/B 

0,31 

0,33 

0,33 

0,36 

0,33 

0,35 

IHejIOHHOH KOMnOHGHT 3aTBOpeHIIfl 

CIH,n(p= 1,185 t/cm 3 ) 

B/B 

0,31 

0,33 

0,33 

0,37 

0,33 

0,36 

IHejIOHHOH KOMnOHGHT 3aTBOpeHIIfl 

42,4% pacTBop MeTacHJiHKaTa HaTpua Na,0;?SiO, 
(p = 1,32 t/cm 3 ) 

B/B 

0,28 

0,31 

0,28 

0,31 

0,31 

0,28 


Taflji. 2 


XapaKTGpiiCTiiKM II I II |B h (|ipa Kiinii Hovicmibix uuiaKOB, Hcnojib 3 yeMbix ,3.1 a hx uo.iyaeiiHa 


JNs 

LUjiaiai 

TITTITB 

LUjiaK MeTanaypriM. 
KOM6iTHaTa, (JipaKqHa, mm 

O 

of 

1 

in 

0" 

II 

O|o 
ca LSs 
U|go 

VO 

O 

1 

O 

II 

03 

S 

Mo 

A1 2 0 3 

Na,0 

A1 O 

Ma- 2 3 -0,5 0,85 
Si0 2 

npn TBepueHHH 

b 20% 
NaOH 

B BO ue 

1 

/],MK, cpeqHaa npo6a 

1,79 

0,12 

1,69 

0,8 

0,13 

- 

2 

«ApceJiop Mirrraji», rpaHyjinp., 
>10 mm / cpeqHaa npo6a 

3,67 

0,15 

4,07/2,41 

0,58 

0,15 

0,165 

3 

«Apceaop MHTTaji», 
OTBaabH., cpeqHaa npo6a 

3,14 

0,12 

1,33 

0,37 

0,057 

0,06 

4 

«3anopo>KCTaab», 
>20 mm / cpeqHaa npo6a 

2,17/1,96 

0,11/0,14 

1,99/1,68 

0,37 

0,13 

0,13 

5 

MMK, 2, 5-5,0 mm / cpeqHaa npo6a 

3,19/2,23 

0,19/0,12 

2,75/2,14 

0,62 

0,14 

- 

6 

AMK, >5 mm / cpeqHaa npo6a 

3,09 

0,15 

3,93/2,33 

0,56 

0,13 

0,12 
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COOTBeTCTByiOT 3TOMy KpHTepHK). 
CoraacHO Moqyqio aKTHBHOCTH Ma Bee 
IIIJiaKM OTHOCaTCa K aKTHBHWM. Cootho- 
ineHiie OKcqqoB CaO/SiO, npeBbimaeT 
peKOMeHqyeMWH HHTepBaq 0, 5-2,0 3a 
HCKJiroqeHHeM cpeqHen npo6w rnjiaKa 
.ZJMK q (JipaKqqq >20 mm «3anopo>KC- 
Taab». TaKHM o6pa30M, qqa noqyne- 
HHa IHHJB B03M05KH0 HCn0JIb30BaTb 
OTBaabHbie qoMCHHbie rnjiaKH MMK q 
«3anopo>KCTajib» 6e3 pacceHBaHHa Ha 
(JipaKqHH. OTHomeHHe OKCHqOB dihho- 
3eMa rnjiaKa k OKcqqy HaTpqa iqeqon- 
Horo KOMnoHeHTa MCHbine equHnnw, 
hto oOecneHHBaeT MaKCHMaqbHyio aK- 
THBHocTb qeMeHTa q CBqqeTeqbCTByeT 
o qocTaTOHHOM KOJiqqecTBe iqeqonq qqa 
qojiHOH rqqpaTaqqq q B3aHMoqeHCTBHa 
c aMiJioTepqbiMH OKcqqaMH: A1,0 3 q 

Fe 2°3- 

XHMHHeCKHH COCTBB UI.iaKOBbIX 
h uuiaKomejiOHHbix bh/kviuhx. flqa 
noqTBepacqeHiia B3aHMoqeHCTBHa MHHe- 
paqoB nuiaKOB c areHTaMH 3aTBopeHHa 
(Boqa q 20% pacTBop NaOH) onpeqe- 
aeq MqHepajiorqqecicqq cocTaB qoay- 
qeqqux o6pa3qoB uuiaKOBbix Baacyiqqx 
(UIB). 

06pa3eif TlUlf B Ha omoee uviaKa 
ffMK qojiyneq qpq 3aTBopeqqq nuiaKa 
20% pacTBopoM NaOH. LLILU,B coqep- 
>kht MHHepajiw, THniuniwe qqa qo- 
MeHHbix nuiaKOB. Ecaq ynecTb Hq3Kyio 
CTeneHb KpqcTaqqq3aqHH npoqyKTOB 
TBepqemia, mtokho qonycTHTb npncyTC- 
TBHe H0B006pa30Baqqq b aMop(}>HOM 
cocToaqqq. Ho cpaBHeHnio c ncxoqHWM 
injiaKOM b LLILLI,B noBbimeno coqepaca- 
Hne reaeHqTa Ca 7 Al(Al,Si),0 7 , panKH- 
HHTa Ca 3 Si 2 0 7 , OKepMaHnTa Ca 2 MgSi 2 0 7 
q OpeqnrnTa Ca 14 Mg 2 (Si0 4 ) g , hto mo- 
aceT 6biTb Bbi3BaHo KaK nepexoqoM co- 
eqqneqqq q3 aMopcJiHoro cocToanna b 
KpqcTajmqnecKoe, Tax q o6pa30BaqqeM 
qaqqwx MHHepajioB q3 qq3KoocnoBHbix 

cqaqKaTOB Ca. 

06pa3itu UIB na ocnoee zpaHyjiu- 
poeaHHoeo imam «ApceJiopMumman» 
no cpaBHennio c ncxoqHWM nuiaKOM b 
LOB HMeioT noBbmieHHoe coqepacanne 
nceBqoBOJiJiacTonHTa CaSi0 3 . HaOnio- 
qaeTca o6pa30Banqe qeMenTHbix (Jia3 
jiapnHTa a-Ca,(Si0 4 ) q napaBoiraacTO- 
qqTa CaSi0 3 . Hajiqqqe naTpqqcoqep- 
acaiqeii (Jia3bi qeBHTpnTa Na,Ca 3 Si 6 0 16 b 
o6oqx o6pa3qax LLIB CBqqeTeqbCTByeT 
06 ynacTqq b ero o6pa30Banqq iqejion- 
qoro areHTa. 
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06pa3ifbi UIB na omoee omea/ib- 
hozo uuiaKa «ApceJiopMummaji» naoxo 
3aKpqcTajnrq30BaHbi q xapaKTepH3y- 
lOTca naqOojibineq CTeneHbio npeBpa- 
iqenqq MHHepajioB, 3aperqcTpqpoBaHbi 
HOBbie qeMeHTHbie, rqqpoKcqq- q Ha- 
Tpqqcoqepacaiqqe <J>a3w, npqneM noc- 
aeqHqe OTcyTCTByioT npq qcnoJib30Ba- 
hhh iqejionnoro areHTa. BcqeqcTBHe 
3HanHTeJibHoro coqepacaHna acejie3a 
b uuiaKe b LLIB HaOqioqaeTca o6pa30- 
BaHne reMaTHTa Fe,0, h Kaqbqqqcjiep- 
parabix coeqqHeHHH, TaioKe o6pa3y- 
lOTca <J>a3w c bbicokhm coqepacaHneM 
Kaabqqa: aapHHT, xaTpypHT Ca 3 SiO s , 
(JiomarHT Ca 4 (Si 3 0 9 )(0H) 2 q qeqqaHT 
Ca 6 (Si 2 0 7 )(Si0 4 )(0H),. IHaaK aBJiaeTca 
nepcneKTqBHWM qua noqyneHHa qeMeH- 
THblX <Jia3. 

06pa3ifbi UIB Ha ocnoee uuiaKoe 
«3anopoMccmajib», MMK u AMK cxoq- 
Hbi. OOHapyaceHbi qcxoqHbie inqaKOBbie 
MHHepaqw, hto CBqqeTeqbCTByeT o He- 
oOxoqqMOCTq qqnTeqbHoro TBepqeHqa, 
a TaioKe npoqyKTbi rqqparaqqoHHoro 
TBepqeHqa. HanpnMep, bo Bcex 06- 
pa3qax LLIB npqcyTCTByeT KnqqaqanT 
Ca 643 Si 4 0 1( H 3 17 , coqepacaHqe KOToporo 
6oqbine b LULU,B. 06pa30BaHqe qeq- 
qaqTa b npqcyTCTBqq maaKa AMK npo- 
TeKaeT 3<Ji<JieKTHBHee npq 3aTBopeHHH 
Boqoii. B HIIHB, npnroTOBqeHHbix 
Ha ocHOBe iqeqonq q rnaaKOB MMK q 
AMK, b 3aMeTHbix KoqqnecTBax o6pa- 
3yeTca HaTpqiicoqepacaiqaa <Jia3a nqp- 
cohht CaNa 2 (C0 3 ) 2 (H,0) 2 . B He3Hanq- 
TeqbHbix KoqqnecTBax npqcyTCTByeT 

MycKOBqT K 0 94 Na 0i06 Al 183 Fe 017 Mg ()03 (Al 0 

,91 Si 3,09 O 10X OH ).,65 O 0,12 F 0,23- 

TBepqenqe ui.iaKOBbix h m.ia- 
Kome.io'im.ix BHMtymiix. I lonooopa- 
30 BaHqa npeqcTaBaeHbi MHHepaqaMq 
pa 3 qqnHoro npoqcxoacqeHHa: aqioMO- 
cqqqKaraMq Ca q Mg, KapOoHaTHbiMH 
coeqqHeHnaMH q iiaTp q Wcoqepaca 1 1 1 h m q 
(Jia 3 aMq - npoqyKTaMq rqqpaTaqqoHHO- 
ro TBepqeHqa. MHorqe q 3 oOHapyaceH- 
hbix MHHepaqoB paHee He 6 wqq 3 ape- 
rqcTpqpoBaHbi npq TBepqeHHH I ITI ITB 
3 a qcicrnoqeHqeM KapOoHaTbix (Jia 3 , qoH- 
nqKopqTa (Mn,Mg)MgSi,0 6 , Mqxpo- 
iciHHa KAlSi,0 8 , qeqqaqTa. Kap 6 oHaTbi, 
npeqcTaBqeHHbie KaqbqqTOM CaCO,, 
qoaoMqTOM Ca(Ca 0 13 Mg 0g7 )(CO 3 ) 2 , nqp- 
coHqTOM q Ca 4 Al 2 (0H) |2 (C0 3 )(H 2 0) 5 , 
aBqaioTca npoqyKTaMq nepepoacqeHHa 
nacTq rqqpocqqqKaTHbix HOBOo 6 pa- 
30 BaHqq noq qeqcTBqeM yrqeKqcaoro 


ra3a, hto npqBoqqT k ynqoTHeHHio 
CTpyKTypw q noBbimeHqio nponHOCTq 
OTBepqeBinero MaTepqaqa. 

CocTaB MHHepaqoB CBnqeTeqbc- 
TByeT 06 oqHOBpeMeHHon peaqHiaiimi 
KOHTaKTHO-KOHqeHcaqnoHHoro q rqq- 
paTaqqoHHoro MexaHH3MOB TBepqeHqa 
LLLLLI,B. KoHTaKTHO-KOHqeHcaqqoHHbiq 
MexaHH3M TBepqeHqa LLIIHB onpe- 
qeaaeTca no yBeqqneHHio coqepaca- 
HH3 BbICOKOOCHOBHbIX CHqHKaTOB Ca. 
Ha 90 cyTKH TBepqeHqa LUIIJ,B c NaOH 
3aperqcTpqpoBaHO cyiqecTBeHHoe yBe- 
qnneHHe coqepacaHHa: paHKHHHTa q 
OKepMaHnTa npq qcnoqb30BaHHH iiuia- 
kob ^[MK q «3anopo>KCTaqb»; 6peqq- 
rqTa - nuiaKOB /],MK, MMK u rpaHyqq- 
poBaHHoro maaKa «ApceqopMuTTaq». 
noaBqaioTca HOBbie BbicoKoocHOBHbie 
MHHepaqw: qapHHT (rnqaK «Apceqop- 
MnTTaq» rpaHyqqpoBaHHbiii); xaTpypHT, 
rqqpoaHqpaqqT Ca 3 Fe,Si, 15 0 46 (0H) 74 , 
(JioraarHT q Ca 4 Al 2 (0H) 12 (C0 3 )(H 2 0) 5 
(«ApceqopMqTTaq» OTBaqbHbin); qe- 
qqaHT (rnqaK AMK); KqqqaqanT (inqaKH 
«3anopo>KCTaqb», MMK q AMK). LLIqa- 
kh M05KHO pacnoqoacHTb b paq yBeqqne- 
Hqa coqepacaHHa |3-C 2 S, KOTopwii koc- 
BeHHo xapaKTepH3yeT hx chocoOhoctb 
TBepqeTb no KOHTaKTHO-KOHqeHcaqqoH- 
HOMy MexaHH3My: «3anopo>KCTaqb» < 
«ApceqopMqTTaq» (rpaHyqqp.) < AMK 
< MMK < /JMK < «ApceqopMqTTaq» 
(oTBaqbHbiii). 06pa30BaHHe 6e3BoqHbix 
o6pa30BaHHH oOycqoBqqBaeT cneqqaqb- 
Hbie CBOHCTBa qeMeHTOB, b nacTHOCTH, 
acapOCTOHKOCTb. 

npq rqqpaTaqqoHHOM MexaHH3Me 
TBepqeHqa Him,B iqeqonHOH areHT aK- 
THBqpyeT MHHepaqw rnqaKOB q pearqpy- 
eT C HHMH. HaHMCHbinyiO aKTHBHOCTb B 
npoqeccax 3aTBopeHHa npoaBqq OTBaqb- 
hwh rnqaK /],MK. npoqyKTbi TBepqeHqa 
LLim,B Ha 92,5% cocToaT H3 aqioMOCH- 
qqKaTOB Ca q Mg. HpqcyTCTBHe MH- 
HepaqoB rqqpaTaqnoHHoro TBepqeHqa 
(rqqpoaHqpaqqT, (JiomarHT, KqqqaqanT, 
qoHnHKopqT, qeqqaHT, BC3yBHaHHT Ca 190 
6 ( A l g82 Mg 27] Fe 145 Ti 016 )(SiO 4 ) 10 (Si 2 O 7 ) 4 O 
(OH)((OH) 656 F 144 ), Ca 4 Al 2 ((0H), 2 (C0 3 ) 
(H,0) 5 ), iKHCMOHqHH CaAl 2 Si,0 g (H 2 0) 4 , 
(JiTopanocJiHqqHT KCa 4 Si g O 20 F(H 2 O) g h 
OTcyTCTBqe HaTpqqcoqepiKaiqHx MHHe- 
paqoB CBqqeTeqbCTByeT ToqbKO 06 aKTH- 
Baqqq qcxoqHwx coeqHHeHHH mqaKOB 
iqeqonbio. MaccoBaa qoqa npoqyKTOB 
rqqpaTaqqoHHoro TBepqeHqa q Kap 6 o- 
HaTOB npq qcnoqb30BaHHH OTBaqbHoro 


nijiaica «ApceaopMmTaa» 36,6% Ha- 
HOoabinaa. CyMMapHoe coqepxcaHHe 
npoqyKTOB pearapoBaHHa co iqeaonbio 
qaeT B03M05KH0CTB pacnoaOJKHTb qOMeH- 
Hbie niaaKH b paq yBeanneHHa hx peaK- 
qnoHHOH cnoco6Hocra co iqeaonbio: 
,HMK < «ApceaopMnTTaa» (rpaHyanp.) 

< MMK < AMK < «3anopoaccTab» < 

< «ApceJiopMnTTaa» (oTBaabHbin). 

XlIMHHeCKItH COCTaB IIIIIIB c 
Ciun H MeTaCHJIHKaTOM IiaTpilH 
KaK mejiOHHbiMH KOMnoHeHTaMH. 
06pa3lfbl JIIIII R C UjeJlOHHblM KOMYIO- 
HeHmoM CU],n Ha ocHOBe OTBaabHbix 
HiJiaKOB «ApceJiopMHTTaji» h MMK 
cymecTBeHHO OTaiiHaioTca qpyr ot qpy- 
ra no MHHepaaoniHecKOMy cocTaBy. 
06pa3qw LUIUB Ha ocHOBe OTBaabHO- 
ro rnaaKa «ApceJiopMHTTaji» Ha 28 h 
90 cyTKH TBepqeHiia cxoqHbi no cocTaBy 
h xapaicrepH3yioTca bmcokoh CTeneHbio 
npeBpaiqeHHa ncxoqHbix MHHepaaoB 
HiJiaKOB. no CpaBHeHHIO CO HIJiaKaMH B 
UIIHB yMeHbuiHaocb coqepjKamie paH- 
KHHHTa h jiapHHTa, He oOHapyaceHbi mh- 
Hepaabi OKepMaHHT, 6peqHTHT, aKoOcm 
H MHKpOKJIHH . BMeCTO Cpe6pOflOJIbCKH- 
Ta Ca,Fe 2 O s 3aperHCTpnpoBaHa Kaab- 
UH(})eppaTHaa (J)a3a Ca 2 Fe 9 O ir 06pa3Hbi 
rnjiaKa MMK h LUIU,B Ha hx ocHOBe 
cxoqHbi no cocTaBy. FIpHcyTCTByioT b 
He3HanHTejibHbix KommecTBax HaTpqq- 
h rHqpoKCHq-coqepjKaique (Jia3bi. 

06pa3lfbl JIIIII R C meJlOHHblM KOM- 
noneHmoM MemacwiummoM nampun. 
Flo CpaBHeHHIO C HCXOqHblMH HIJiaKaMH 
b LLUHB noaBJiaioTca HOBbie Kaabqiiii- 
ciuiHKaTHbic (Jia3bi: xaTpypHT, qeaaaHT 
(C 3 S), napaBOJiJiacTOHHT h nceBqoBoa- 
jiacTOHHT (CS); HOBbie >Keae30Coqep>Ka- 
mne, Kap6oHaTHbie h raqpoKCHqcoqa- 
jKaiqne (J)a3bi: KaabqiiT h rnqpoKaaioMHT 
Ca 8 Al 4 (0H) 24 (C0 3 )Cl 2 (H 2 0) 16 (H 2 0) 8 . 
Han6oJiee cyiqecTBeHHoe OTaHHiie npn 
o6pa6oTKe rnaaKa «ApceJiopMHTTaji» 
MeTaCHJIHKaTOM HaTpna no cpaBHCHHio 
CO CIIJ,n COCTOHT B TOM, HTO B HeM 3a- 
MeTHO 6oJibine coqepxcaHHe qeaaaixra 
h OTcyTCTByioT npiiMecHbie Kap6oHaT- 
Hbie h raqpoKCHq-coqep>KaiqHe (J>a3bi, 
a coqepacaHiie HeKOTopwx H3 hhx, Ha- 
npHMep, rnqpoKajiioMHTa - 3aMeTHO 
yMeHbmaeTca. KaK h o6pa3qw IIIIIIB 
Ha ocHOBe rnjiaKa «ApceJiopMHTTaji» h 
CIB,n qaHHbie LLIIHB xapaKTepH3yiOTca 
Haii6oabineH CTeneHbio npeBpaiqeHHa 
no cpaBHeHHio c HcxoqHbiMH HIJiaKaMH 
h, BiiqiiMO, aBJiaioTca qoBoabHO nepc- 


neKTHBHbiMH qaa noayHCHiia Ha hx oc- 
HOBe qeMeHTHpyioiqHX cocTaBOB. 

06pa3eq LUIUB Ha ocHOBe MeTa- 
CHJiHKaTa HaTpna h OTBajibHoro qoMeH- 
hoto rnaaKa MMK no coqepjKaHiiio oc- 
hobhbix MHHepajioB OTannaeTca caMoro 
rnjiaKa MMK, a hmchho: noBbimeHO 
coqepacaHHe KaanqiiiicHaHKaTHbix <J)a3 
OpeqnrHTa, rejieHHTa, paHKHHHTa, nceB- 
qoBOJiJiacTOHHTa h Kajibqno-ojiHBHHa 
y-Ca,(Si0 4 ) (<J>a3a, npucyiqaa tojibko 
LU1U,B); noHH>KeHO coqepacaHHe KBap- 
qa, OKepMaHHTa h MycKOBHTa. B He3Ha- 
HHTeJibHOM KOJinnecTBe b IHIU,B noaB- 
jiaeTca KajibqHT. 

TBepqeHHe IIIIIIB c CHILI H MeTa- 
CHJIHKaTOM HaTpHH KaK IIieJIOHHbIMH 
KOMnoHeHTaMH. HaTpHH- h KapoonaT- 
coqepacaique (Jia3bi LUIUB (pnxTepHT 

^0,954(^“ 3 l,02^ a 0,98)^§5^^8®22(® ^) 2 > 

HopTynHT Na 3 Mg(C0 3 ),Cl, khtokt 
Ca 3 Al 2 (OH) 12 , qoycoHHT NaAI(0H) 2 (C0 3 ), 
CTemiepHT Ca 2 Al 4 Si 14 0 36 14H 2 0, reii- 
jiioccht Na 2 Ca(C0 3 ) 2 '5H,0, raqpoKa- 
hiomht h Na 4 CaSi 3 0 9 ) OTcyrcTBOBajiH b 
CJ iynae 3aTBopeHHa rnaaKOB iqeaoHbio, 
hx coqepacaHHe yBeaHHHBaeTca b npo- 
qecce TBepqeHiia. B npHcyTCTBHH MeTa- 
CHJiHKaTa HaTpna MexaHH3M b OoJibmen 
Mepe npoaBJiaeTca KOHTaKTHO-KOH- 
qeHcaqHOHHbin MexaHH3M TBepqeHiia 
LULII,B, no KpaiiHeH Mepe, b nepBOHa- 
najibHbiii nepnoq TBepqeHiia. Coqepxca- 
HHe o6pa3yioiqHxca no KOHTairmo-KOH- 
qeHcaqHOHHOMy MexaHH3My cnaiiKaTOB 
Kajibqua mojkho pacnojioacHTb paqw 
yBejinneHiia b 3aBHCHMOCTH ot Hcnojib- 
30B3HHa OTBajibHbix qOMCHHMX HiJiaKOB 

npeqnpnaTHH: CS < C 3 S < C 2 S (MMK) 
h CS < C 2 S < C 3 S («ApceJiopMnTTaji»), 
npuneM MiiHepajibi rpynnw CS OTcyTC- 
TByioT npn 3aTBopeHHH rnjiaKa «Apce- 
jiopMHTTaji» coqoiqejioHHbiM naaBOM. 

CoqepacaHHe npoqyKTOB niqpaTaqH- 
ohhoto TBepqeHiia Bbirne qua LULU,B Ha 
ocHOBe OTBaabHoro qoMCHHoro rnaaKa 
«ApceaopMnTTaa», neM qua LUIUB Ha 
ocHOBe imiaKa MMK npn Hcnoab30Ba- 
HHH 060HX iqeqOHHbIX KOMnOHeHTOB. 
OqHaKo bo BpeMeHii cyMMapHoe coqep- 
acaHiie npoqyKTOB rnqpaTaqHH yMeHb- 
rnaeTca npq Hcnoqb30BaHHH rnaaKa 
«ApceaopMHTTaa», qaa rnaaKa MMK 
- npoTHBonoaoacHaa TeHqeHqna. TaKHM 
o6pa30M, OTBaabHbie rnaaKH «Apceaop- 
MnTTaa» h MMK aBaaioTca nepcneK- 
THBHbiMH qaa noayaeHHa Ha hx ocHOBe 
LULII,B c iqeaoHHWMH KOMnoHeHTaMH: 
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CUI,n h Na 2 0 «Si0 2 . 

AKTHBHOCTb LUIUB. IIcnbiTaHHa 
uiaaKOBbix qeMeHTOB ( LUU,) Ha npo- 
HHOCTb npH C5K3THH (R ) npoBoqHaHCb 
b cpoKH TBepqeHiia, cyx: 7, 28, 90 h 
240. IIcnoab30BaHbi KOMnoHeHTbi 3a- 
TBopeHHa rnaaKa: 20% pacTBop NaOH, 
CLU,n h Na,0 «Si0 2 . B TaSanqe 3 npeq- 

CTaBaeHbi pe3yabTaTbi no ncnbiTaHHio 
3KTHBH0 CTH LU1H TeCTa. npaKTHHeCKH 
qaa Bcex o6pa3qoB npoaHOCTb yBean- 
HHBaeTca bo BpeMeHii 3a HCKaioaeHHeM 
yMeHbmeHHa R UIIU,U Ha ocHOBe rpa- 
HyanpoBaHHoro rnaaKa «ApceaopMHT- 
Taa» h KOMnOHeHTOB 3aTBopeHHa NaOH 

h cm, li. 

He npocaeacHBaeTca npaMoii Koppe- 
aaqHH Meacqy KoanaecTBOM rnqpaTHpo- 
BaHHbix npoqyKTOB TBepqeHHa, npncy- 
iqnx LUIU,B, h npoaHOCTbio o6pa3qoB 
II HI II I. Jlfl a Bcex UIIU.B bbicokh Mac- 
coBbie qoan aaioMocnaHKaTOB Ca h Mg, 
6oaee xapaicrepHbix qaa npoqyKTOB 
TBepqeHiia nopTaaHqqeMeHTHoro kbhh- 
Kepa. Jlflx LUIU.LI, Ha ocHOBe OTBaabHbix 
rnaaKOB «ApceaopMHTTaa» h /],MK 
MaccoBbiii BKaaq 6e3BoqHbix npoqyK- 
TOB TBepqeHHa paBeH, cooTBeTCTBeHHO : 
63,4% h 92,5%. TaKHM o6pa30M, aKTHB- 
hoctb noayaeHHbix LUIUU, o6ycaoBaeHa 
b ochobhom aKTimaqHeH iqeaoabio, a He 
npoTeKaHneM peaKqHH co iqeaoaHbiM 
KOMnOHeHTOM. 

JIIIII R C UfOlOHHblM KOMnOHeHMOM 
CUjn. OKOHOMiiaecKaa Heqeaecoo6pa3- 
hoctb Hcnoab30BaHHa eqKHX iqeaoaeH b 
KanecTBe aKTHBaTopoB npeqonpeqeanaa 
npHMeHeHiie Ha npaKTHKe coqw, coqo- 
Bbix h coqoBo-noTaniHbix oTxoqoB He- 
KOTopwx OTpacaen npoMbiuiaeHHOCTH, 
a TaioKe aaiqKoro CTeioia. H3 Ta6anqbi 3 
BHqHO, hto aKTHBHOCTb LUIU.IJ, Ha Cllin 
Bbirne, aeM npn 3aTBopeHHH NaOH. hto 
oco6eHHO OTHeTanBO npoaBaaeTca b 
no3qHHe cpoKH TBepqeHiia. 

JIIIII R C UfOlOHHblM KOMnOHeHMOM 
MemacwimamoM Hanipun NafinSiO , 
noKa3aaH HanOoaee BbicoKiie npoHHOc- 
THbie xapaKTepncTHKH npn ncnoab30Ba- 
hhh OTBaabHbix rnaaKOB 7(MK h MMK. 

aa LUIU,B Ha ocHOBe OTBaabHbix qo- 
MeHHbix rnaaKOB 7(MK, MMK h AMK 
aKTHBHOCTb b no3qHHe cpoKH TBepqe- 
HHa npn Hcnoab30BaHHH iqeaoHHoro 
KOMnoHeHTa Na 2 O nSiO, Bbirne, neM npn 
3aTBopeHHH rnaaKOB CLU,n. OSbihho 
qaHTeabHOCTb nepnoqa ynpoHHeHHa 
LULU, 6eTOHOB TeM 6oabiue, neM 6oabine 
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Tafiji. 3 


AKTHBHOCTb (R QAi ) H nJlOTHOCTb (p) HIJiaivOBblX BH/KYLHHX, H3rOTOBJieHHbIX 
Ha pa3JiHHHbix mejiOHHbix areHTOB 


^OMeHHiifi injiaK, (jjpaKqiia 

R cx , Mila Ha cyTKH TBepqeHHa; p, t/cm 3 

7 

28 

90 

240 

Arem 3aTBopeHiM - 20% pacTBop NaOH 

,HMK, cpeqHaa npo6a 

4,13; 2,11 

6,58; 2,07 

10,8; 2,07 

- 

«ApceJiopMHTTan», rpaHyjinp., >10 mm 

14,05; 2,17 

21,4; 2,15 

18,3; 2,17 

- 

«ApceJiopMHTTaji», OTBajibH., 
cpeqHaa npo6a 

5,46; 2,27 

8,87; 2,26 

11,7; 2,26 

- 

«3anopo>KCTajib», >20 mm 

4,25; 2,16 

6,19; 1,98 

9,98; 1,95 

- 

MMK, 2, 5-5,0 mm 

4,54; 2,13 

7,02; 2,05 

9,9; 1,97 

- 

AMK, >5 mm 

4,52; 2,23 

7,19; 2,27 

9,25; 2,19 

- 

AreHT 3aTBopeffiM - Cl [111 

,HMK, cpeqHaa npo6a 

7,94; 2,03 

10,3; 1,95 

9,5; 1,82 

14,7; 1,77 

«ApceJiopMHTTan», rpaHyjiHp., >10 mm 

0,45; 2,15 

18,4; 2,12 

37,2; 2,11 

22,5; 2,01 

«ApceJiopMnTTaji», OTBajibH., 
cpeqHaa npo6a 

19,9; 2,37 

18,15; 2,4 

28,7; 2,23 

33,0; 2,2 

«3anopo>KCTajib», >20 mm 

0,40; 1,92 

5,71; 1,87 

16,07; 1,92 

36,9; 1,69 

MMK, 2, 5-5,0 mm 

1,4; 1,92 

15,2; 1,85 

25,6; 1,86 

35,5; 1,74 

AMK, >5 mm 

1,81; 2,07 

6,33; 2,1 

15,54; 1,96 

28,9; 1,81 

AreHT 3aTBopeHiia - 42,4% pacTBop Na,O nSiO, 

UMK, cpeqHaa npo6a 

9,75; 2,15 

20,3; 2,19 

28,5; 2,12 

41,88; 2,1 

«ApceJiopMHTTan», rpaHyjnip., >10 mm 

13,97; 2,08 

34,8; 2,15 

54,8; 2,14 

70,0; 2,1 

«ApceJiopMnTTaa», OTBajibH., 
cpeqHaa npo6a 

12,06; 2,44 

19,5; 2,15 

17,6; 2,36 

26,8; 2,4 

«3anopo>KCTajib», >20 mm 

7,46; 2,04 

11,3; 1,98 

15,4; 1,96 

27,9; 2,0 

MMK, 2, 5-5,0 mm 

10,5; 2,23 

17,8; 2,20 

22,3; 2,08 

42,6; 2,2 

AMK, >5 mm 

2,88; 2,11 

10,7; 2,09 

12,9; 2,04 

29,5; 2,0 
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rmoTHOCTb 3aTBopfliomero pacTBO- 
pa. nporao3HpyeTca yBejiHHeHHe R 
qua LLHUU, Ha CIU,n h MeTacnjiHKaTe 
HaTpua b OTjiajieHHbie cpoKH TBepqe- 
HHa no cpaBHeHHio c LLHUU, Ha NaOH, 
T3K K3K p NaQH = 1,175 r/cM 3 < p cu(n = 
= 1,185 t/cm 3 < p =l,32r/cM 3 . 

CpaBHCHne aKTHBHOCTCH LtlLU,B Ha 
7 h 240 cyTKH TBepaeHHa noKa3WBaeT, 
HTO aJia OTBajIbHbIX aOMeHHbIX UIJiaKOB 
MMK, AMK h «3anopo>KCTajib» 6oaee 
hhtchchbho BpeMCHHoe HapacTaHHe R ct 
npn HcnoJib30BaHHH KOMnoHeHTa CHIU 
PaHee noKa3aHO, hto CLU,n b dojibineii 
CTeneHH, neM Na,07iSi0, oOecneHHBaeT 
peajiH3aqmo THqpaTaqHOHHoro Mexa- 
HH3Ma TBepaeHiia LHIUB. TaKHM o6pa- 
30M, peajiH3aqna KOHTaKTHO-KOHqeH- 
caqqoHqoro MexaHH3Ma, qo KpaHHeii 
Mepe, b qepBOHanaHbHbiq nepnoq TBep- 
qeHHa HecKOJibKO CHHXcaeT aKTHBqocTb 


imii B. 

B qacToamee BpeMa OTcyTCTByioT 
HOpMaTHBbI qo qpOHHOCTH LULU,B, H3- 
roTOBJieHHbix qa ocHOBe OTBaabHbix 
qoMeHHbix nuiaKOB, qo3TOMy moikho 
opqeHTqpoBaTbca Ha npeqeji npoHHOc- 
th Ha cacaTMe LHIUB, H3TOTOBJieHHbix 
Ha rpaHyjmpoBaHHOM homchhom nuiaKe, 
30 MFla Ha 28 cyTKH TBepaemia [1], 
TBepaeHMe LULtl,B Ha OTBaabHbix qo- 
MCHHbix rnaaKax 6oaee aameabHoe, 
n03T0My C yKa3aHHbIM HOpMaTHBOM 
cpaBHHBaeTca R aaa nepnoaoB TBep- 
aeHHa 240 cyT. JJnn LHIUB Ha ocHOBe 
CUjn Ha 240 cyTKH TBepaeHHa HaHJiyn- 
mne pe3yabTaTbi noKa3aan OTBaabHbie 
aoMeHHbie maaKH «3anopo>KCTaab», 


«ApceaopMnTTaa» h MMK. PIpH hc- 
noab30BaHHH MeTacnaHKaTa HaTpna 
HauBbicmne noKa3areqH npoHHOCTH aaa 
LtllUB Ha OCHOBC OTBaabHbix qOMCHHblX 
rnaaKOB UMK, MMK h AMK. 

BbiBoabi. 

- ,Z], 0Ka3aHa qeaecoo6pa3HOCTb 
Hcnoab30BaHHa OTBaabHbix aoMeHHbix 
rnaaKOB aaa noayaeHna LtllUB c npeq- 
BapiiTeabHbiM HccaeaoBaHiieM MHHe- 
paabHoro cocTaBa h BbiOopoM ([ipaKiLHii 
rnaaKOB. 

- LIoKa3aHO, hto no MHHepaao- 
THHecKOMy cocTaBy H1LL1,B na ocHOBe 
OTBaabnwx aoMeHHbix rnaaKOB 33hh- 
MaioT npoMeacyTOHHoe MecTO Meacqy 
KaiiHKepHbiMH qeMeHTaMH h LHLUB Ha 
ocHOBe rpaHyaHpoBaHHbix aoMeHHbix 
rnaaKOB, ochobhbimh MHHepaaaMH aBaa- 
lOTCa HaTpHH- THapOKCHa- H Kap6oH3T- 
coaepacaique (Jia3bi h 6e3BoaHbie aaio- 
MociiaHKaTbi Ca h Mg. Poab iqeaoHHoro 
KOMnoHeHTa 3aKaioHaeTca b aKTHBaqiiH 
MimepaaoB rnaaKOB h b pearapoBaHUH c 
HHMH. 

— OnpeaeaeHbi ocHOBHbie npH3HaKH 
noayneHHbix LHLUB: npHHaaaeacHOCTb 
k iqea0HH0-iqea0HH03eMeabH0H CHCTe- 

Me R,0 - RO - R 2 0 3 - SiO,, Boqocoqep- 
acaHiie b BHae xhmhhcckh CBa3aHHoii h 
qeoaHTHOH Boqw, Haannne aMopcJmoro 
cocToaHiia MHHepaaoB, rnqpaTaqHOH- 
HO-KOHTaKTHO-KOHaeHCaqHOHHbIH Tlffl 
TBepaeHHa, mapaBaHHecKaa ctohkoctb. 
LlporH03HpyeTca paa cneqnaabHbix 
cbohctb U1LU,B: aaHTeabHOCTb HapacTa- 
Hua npoHHOCTH bo BpeMeHii; ynaoTHe- 
HHe h ynpoHHeHHe CTpyKTypw b pe3yab- 
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Tare o6pa30BaHHa KapOoHaTHbix <J)a3; 
CTOHKOCTB K Cyab(J)aTHOH K0PP03HH; 
acapocTOHKOCTb, hto OTKpbiBaeT nepc- 
neKTHBy noayHeHHa 6eTOHOB qeaeBoro 
Ha3HaHeHiia Ha ocHOBe LHLUB c ncnoab- 
30BaHHeM pa3aHHHbix rnaaKOB. 

3aperHCTpHpoBaHa HaiiBbicinaa aK- 
THBHOCTb LtllUB Ha OCHOBe (JipaKqHH 
OTBaabHbix aoMeHHbix rnaaKOB h CHILI: 
MMK (2, 5-5,0 mm) h «3anopo>KCTaab» 
(>20 mm). LL pn Hcnoab30BaHHH iqeaon- 
Horo areHTa MeTacnaHKaTa HaTpna Ha- 
HBbicmaa 3kth bho ctb y LULU,B Ha ocho- 
Be (JipaKqHH OTBaabHbix rnaaKOB: 7JMK 

h MMK (2, 5-5,0 mm). 
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PROGRAM INTERFACE 
STRUCTURE DEVELOPMENT 
FOR THE COMPLEX 
COMPUTER-AIDED DESIGN 
OF TECHNICAL SYSTEMS 


J. Mammadov, Doctor of Technical Sciences, Full Professor 
Sumqayit State University, Azerbaijan 

As a result of the analysis of currently existing methods of 
instruments of computer-aided designing of technical systems the main 
objective of the article has been defined. It includes the solution of 
various designing tasks within one program system with application 
of the convenient program interface. The architecture of the stage-by- 
stage computer-aided design on the basis of software and info-ware 
has been developed. 

Keywords: computer-aided design, software, design stages. 
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PA3PAEOTKA CTPYKTyPbl 
nporPAMMHoro hhtepoehca 
j\ m KOMnjiEKCHoro 
ABTOMATH3HPOBAHHOTO 
nPOEKTHPOBAHHR TEXHHHECKHX 
CHCTEM 

MaMe^oB /J.O., /up TexH. Hayx, npcxj). 

CyMraHTCKHH rocynapcTBeHHbm yHHBepcHTeT, A3ep6afi/i^caH 

B pe3ynbTaTe aHajum cymecTByiomHx mcto/iob h HHCTpyMeHTa- 
pHH aBTOMaTH3aUHH IipoeKTHpOBaHHJI TeXHHHeCKHX CHCTeM onpefle- 
neHa ocHOBHaa uejib CTaTbH, KOTopaa 3aKJiioHaeTca b peinemm pa3- 
jihhhbix npoeKTHbix 3a/taH b paMKax o/ihoh nporpaMMHOH CHCTeMbi 
c npHMeHetmeM yz/obHoro nporpaMMHoro HHTepiJieHca. Pa3paboTaHa 
apxHTeKTypa no3TanHoro aBTOMaTH3npoBaHHoro npoeKTHpoBaHHa Ha 
ocHOBe nporpaMMHoro h mnjiopMauHOHHoro obecneneHHa. 

KjnoneBbie cjioea: aBTOMaTH3auHa npoeKTHpoBaHHa, nporpaM- 
MHoe obecneneHHe, 3Tanbi npoeKTHpoBaHHa. 

ynacTHHK KOHlJjepeHUHH, 

HauHOHajibHoro nepBeHCTBa no HaynHOH aHajiHTHKe, 
OTKpbiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HaynHon aHajiHTHKe 


ixosi e l Digital Object Identification: http://dx.doi.Org/10.18007/gisap:tsca.v0i7.1208 


K ax H3BecTHO npoi/ecc npoeKTHpo- 
BaHHa TexHHnecKHx CHCTeM aBJia- 
eTCa //JIHTeJIBHBIM, TpyaoeMKHM H CJI05K- 
hbim npoqeccoM. B HacToau/ee BpeMa 
npHMCHCHHe aBTOMaTH3HpOBaHHbIX 
Cpe/ICTB KOHCTpyKTOpCKOTO, TeXHOJIOTH- 
necKoro npoeKTHpoBaHHa, opraHH3anHH 
HH^opManHOHHOH 6a3bi npoeKrapoBa- 
HHa, co3/iaHHe MaTeMaTHnecKHX MQZ/e- 
Jien a Jia npoeKTHbix pacneTOB aBJiaeTca 
Hanbonee npHopHTerabiM HanpaBJieHH- 
eM B 06jiaCTH KOMnblOTepHbIX H HH(})Op- 
MaHHOHHblX TeXHOJIOTHH . 

AHajiH3 pa3pa6oTaHHbix oxaejibHbix 
HHCTpyMeHTapHH nporpaMMHoro, hh- 
(|)OpManHOHHOrO h MaTeMaTHuecKoro 
obecneneHHa //Jia aBTOMaTH3HpoBaH- 
Horo npoeKTHpoBaHHa Ha 3Tanax npo- 
eKTHpoBaHHa, KOTopbiH obecnenHBaeT 
npHMeHeHHe h peajiH3aHHio TexHHnec- 
KHX, npOrpaMMHbIX, HH(J)OpMaHHOHHbIX, 
MaTeMaTHnecKHX h apyrax HHCTpyMeH- 
TapHH b pa3JiHHHbix obaacTax npoMbim- 
jieHHOCTH noKa3ajio, hto ohh aoJDKHbiM 
obpa30M He obecneunBaio yHHBepcajib- 
HOCTb h KOMnaeKCHoe npoeKTHpoBaHHe 
cjioacHbix TexHHH ecKHx CHCTeM [1, 75-90; 
2, 34-50]. B 3toh CBa3H, peuieHHe npo- 
bjieMbi no pa3paboTKe nporpaMMHOH 
CHCTeMbI aBTOMaTH3aHHH npoeKTHpoBa- 
HHa, obecnenHBaioiHHH KOMnaeKCHbiH 

noaxoa peajiH3aHHH aBTOMara3HpoBaH- 
hbix npoi/eayp h onepaHHH Ha ochob- 
hbix 3Tanax npoeKTHpoBaHHa, c Hayn- 
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HOH TO'IKH 3peHH3 flBMCTCa aKTyajIbHOH 
h npHopHTeTHofi npo6jieMOH h HanpaB- 
jieHHeM. 

OcHOBbiBaacb Ha npHHqHnax yHH- 
BepcaabHOCTH, otkpmtocth h thGkoctm 
npoeKTHpoBaHHa, KaK ocHOBHaa qeab 
npoeKTa npeqqaraeTca nporpaMMHoe 
o6ecneneHHe qqa KOMnaeKCHOH aB- 
TOMaTH3aqHH qpoeKTHpoBaHna, rqe 
3a ocHOBy 6epeTca CTpyKTypa TTanoB 
qpoeKTHpoBaHna TexHHnecKHX CHCTeM, 
qporpaMMHbie npoqeqypw h oqepaqqq 
oqepaqqoqHoq CHCTeMbi, a TaioKe hh- 
Tep(J)eHC c qporpaMMHbiMH MoqyqaMH 
CHCTeMbi ynpaBaeHHa 6a3on qaHHbix, 
KOMqbKyrepHOH rpa<})HKH q MyabTHMe- 
aaa, aBTOMaTH3HpOBaHHOH CHCTeMOH 
qoKyMeHTOo6opoTa, ocJiopMaeHHa qoKy- 
MeHTOB, noqCHCTeMOH KOMnblOTepHbIX 
TKCnepHMeHTOB, CHCTeMOH aBT0M3TH- 
3aqHH MaTeMaTHnecKHX pacneTOB h ao- 
KaabHOH, rao6aabHOH KOMnbioTepHOH 

CHCTeMOH [3, 49-52], 

FIporpaMMHbiH naKeT HHTepiJieH- 
ca qaa KOMnaeKCHOH aBTOMaTH3aqHH 
npoeKTHpoBaHHa TexHnne ckhx o6beK- 
tob pa3pa6aTbiBaeTca Ha 6a3e HHCTpy- 
MeHTaabHOH nporpaMMHpyeMOH cpeqw 
Delphi; npoqeqypw aornnecKoro no- 
HCKa h Bbi6opa HHiJiopMaqHH Ha 3Tane 
TexHHnecKoro qpeqaoaceHHa pa3pa6a- 
TbiBaeTca Ha 6a3e HHTeaaeKTyaabHOH 
nporpaMMHpyeMOH cpeqw Prolog h 
CHCTeMbi ynpaBaeHHa 6a30H qaHHbix, 


CHCTeMbi ynpaBaeHHa 6a3w npoeKTHpy- 
eMbix qaHHbix; qpoqeqypw HHaceHep- 
Horo npoeKTHpoBaHHa peaarayiOTca Ha 
OCHOBe TOTOBblX KOHCTpyKTOpCKHX H 
TexHoaornnecKHX nporpaMMHbix hhc- 
TpyMeHTapHH AutoCAD. 

OcHOBHaa nqea npoeKTa 3aKaiona- 
eTca b pemeHHH pa3aHHHwx npoeKTHbix 
3aqan b paMKax oqHOH nporpaMMHOH 
CHCTeMbi c npHMeHeHHeM yqo6Horo 
nporpaMMHoro HHTepiJieHca. 

KaK H3BecTHO, cyiqecTByioT mho- 
acecTBO TexHimecKHX o6r.eKTOB npoeK- 
THpoBaHHa, qaa pa3pa6oTKH KOTopwx 
Tpe6yiOTca npHMeHeHHe CAFIP Ha 3Ta- 
nax npoeKTHpoBaHHa (puc. 1). B coot- 
BeTCTBHH c 3TanaMH npoeKTHpoBaHHa, 
KOMaHqaMH CHCTeMHoro Memo h BHqoB 
cneqnaabHbix nporpaMMHbix CHCTeM 
pa3pa6aTbiBaeTca apxmeKTypa npo- 
rpaMMHoro HHTepiJieHca (pnc. 2). 

Ha nepBOM 3Tane peaaH3yeTca npo- 
eKTHaa npoqeqypa TexHHnecKoro 3a- 
qaHira, rqe 3anoaHaeTca CTaHqapTHbiii 
ma6aoH b 3aBHCHMOCTH ot o6aacTH 
npHMeHeHira TexHimecKoro o6beKTa 
(pnc. 3). BBoqHMbie qaHHbie coxpaHa- 
lOTca 6a3e qaHHbix noab30BaTeaa-npo- 
eKTHpoBiqnKa. 

Ha BTopoM 3Tane peaaH3yeTca 
npoeKTHaa npoqeqypa TexqHnecKoro 
qpeqaoaceHHa (pnc. 4), rqe pemaioT- 
ca Boqpocw aoKaabHoro (b 6a3e qaH- 
Hbix noab30BaTeaa - npoeKTHpoBiqir- 


Oomasi exeMa nim nmioii aBTOMannamiii npoeicnipoBaniiH 
TeXHIIHeCKIIX ClICTeM 



Phc. 1. 


06mnii nporpaMMiibiii HiiTeptjieiic aiviOMn nrnmmi npoeicnipoBaniiH TC 



- * “ .< x Q ~ -O* «E75 xO K> ? x>* x ' : » V 

Hh.i CMCTeMbi: MS Access, MS Excel, AutoCAD, 

MathCAD, nporpaMMHbie naKeTbi jioKajibiioH n raoSajibHOii 
KOMnbioTepHOH CCI H n qpyrne cneqnajibHbie nporpaMMHbie 
naKeTbi b 3aBHCHMOCTH ot oSnacTH iipiiMciicHUM npoeKTa. 

<I>aiiji: CnncoK Memo c cncTeMHbiMii (jiyuKipuiMit 



Phc. 2. 


TexHHnecKoe saiamie 


HaitMeHOBanne npoeKTa 
06nacTb npiiMeHeHHa 
Tnn npoqyKqHH 
np0H3B0qHTeJIbH0CTb 
Abtop npoeKTa 
3aKai'uiK 

H3T0T0BHTejib npoeKTa 
,H,aTa 


Po6oTOTeXHHUeCKHH KOMnjieKC 


MeTajuiyprna 


licnapnTeJib 


1200 oit/8 u 


KyjibBeB A6qyq 


MnHHCTepCTBO qBeTHOH MeTajuiyprHH 


Him 


18. 09^20 12 


CoxpaHHOCTb b 6a3e qaHHbix npoeKTHpoBiqHKa 


Phc. 3. 


npoueqypbi nporpaMMHOro mchh) 
qjin aBTOMaTH3auHH 3Tana TexHHnecKoro npeqjioaceHHH 

Tcxiihucckoc npeqjioaceHHe 

fla 



JIoKa.ibHbiii noucK npoeKTa 

IIpeACTaBjieHHe Bbifipaniioro 
npoeKTa 


rjioSajibHbiif noncK npoeKTa 


CnncoK BbiSpamibix npoeKTOB 


Bbioop OKOHnaTejibHoro 
Bapnama npoeKTa 


Phc. 4. 


Bbi6op roTOBbix npoeKTOB no T3 
H3 B/I, npoeKTHpoBinHKa 


2-x n 3-x MepHoe rpa^nnecKoe 
npeflCTaBJieHne n TaSjiHHHbie 
xapaKTepncTHKH npoeKTa 


Bbi6op roTOBbix npoeKTOB no T3 
H3 CeTeBOH E.3, 


Ta6jinHHbin cnncoK qaHHbix 
Bbi6paHHbix npoeKTOB 


Bbi6op npe^naraeMoro npoeKTa b 

COOTBeTCTBHH C yCJIOBHHMH: 

1 . Mo6njiH3auHH o6mnx pacxoaoB 
Ha npoeKT; 

2. MaKCHMajibHaa 
npOH3BOflHTeJIbHOCTb H BbICOKOe 
KanecTBO npoflyKpnn 
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Ka) n rnoOanbHoro noncKa (b Internet). 

,3, Jia BbiOopa npoeKTOB b 6a3e qaHHbix 
noJib30BaTeJtn - npoeKrapoBiitHKa pa3- 
paOoTaH jioKajibHbin nporpaMMHbin 
HHTepcJienc. npn rnoOajibHOM noncKe 
ocymecTBnneTca aBTOMaTH3HpoBaHHbiii 
BblOop HeCKOJIbKHX BapnaHTOB npoeK- 
TOB (b COOTBeTCTBHH C qaHHbIMH TeXHH- 
necKoro 3aqaHHa), hx aiiHMaiiHonnoe h 
BHqeo npeqcTaBaeHHe. OKOHnaTeqbHbiH 
BbiOop HaHJiynmero BapnaHTa ocyiqecT- 
BaaeTca b cootbctctbhh c ycnoBHaMH: 
npHMeHeHita HHHOBaqHOHHbix TexHO- 
jiothh; bbicokoh qpoH3BoqHTeabHOCTH; 
BbiqycKa KanecTBeHHOH npoqyKqHH; 
oOecqeneHHa HaqeatHOH aBTOMaTH3aqHH 
oObeKTa qpoeKTHpoBaHHa; MHHHMH3a- 
qHH MaTepHaabHbix pacxoqoB h qp. [4, 
18-21], 

Ha TpeTbeM 3Taqe peajiH3yeTca 
npoqeqypa 3 ckh3hoto qpoeKTHpoBaHHa 
TexHHHecKoro odbeKTa. Ochobhhmh 
qpoeKTHbiMH oqepaqqaMH aBaatoTca 
2-x (nepTeacH b qByx h Tpex qpoeKquax) 
h 3-x MepHoe H3o6paaceHiia (aKcoHo- 
MeTpqqecKoe qpeqcTaBJieHHe nepTeaca) 
h ocJiopMaeHHe qaHHbix (cneHH<]>HKaqHa 
h ynioBOH uiTaMq nepTeaca) sthx nep- 
Teaceit, aHHMaqqoHnoe npeqcTaBqeHHe, 
a TaKace exeMa aBTOM3TH3aqHH oObeKTa 
qpoeKTHpoBaHHa (pnc. 5). 

Ha neTBepTOM 3Tane paOonero npo- 
eKTHpoBaHHa nepe3 Memo BbiOnpatoTca 
COOTBeTCTBeHHO OKOHUaTeabHbie TeXHH- 
necKHe qoKyMemraqHH qua pacnenaT- 
kh. Ha ocHOBe qoKyMeHTaqHH paOouHX 
npoeKTOB npaKTHnecKH pa3pa6aTWBa- 
toTca TexnHHecKHe o6beKTbi b npoH3- 
BoqcTBennbix ycaoBHax (pnc. 6). 

KaK ochobhoh pe3yqbTaT npoeicra, 
pa3pa6oTaHHaa CHCTeMa noaTanHoro 
npoeKTHpOBaHHa TeXHHHeCKHX CHCTeM 
Ha ocHOBe nporpaMMHoro HHTepcJieHca 
o6ecnenHBaeT KOMnaeKCHoe pemeHHe 
Bonpoca npoeKTHpOBaHHa, HamiHaa c 
BBoqa HcxoqHbix qaHHbix h odqacm 
npHMeHeHita o6beKTa npoeKTHpOBa- 
HHa qo co3qaHHa pa6onero npoeKTa. 
/JaHHbiH npoeKT MoaceT hmctb npaKTH- 
necKoe npHMeHeHne npn aBTOMaTH3a- 
nnn npoetcrapoBaHHa Texnnqe ckhx chc- 
TeM pa3qHHHoro Ha3HaneHHa. 

References: 
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Ciihcok npoueayp gjin aBTOMttTii3amiii 3Tana 3CKH3Horo npocKTiipoBamiH 



PaiMciiieime npoeKTa 

► 

reiiMerpH'iecKHe pai\icpi>i npoeKTa 

► 

2-MepHaa KOMnaHOBKa npoeKTa 

► 

3-MepHaa KOMnaHOBKa npoeKTa 

► 

AHUMaquH npoeKTa 

► 

CxeMa aBTOMaTU3aquu npoeKTa 

► 


CocTaBJieHHe KapTbi pa3MemeHH« 
npoeicra 


Phc. 5. 


ABTOMaTH3apHH npoue/iyp 3Tana paSonero npoeKrapoBaHHH TC 


Ha 3 tom 3Tane Tcpc i Memo BbidupaioTCH 
COOTBeTCTBeHHO OKOHiaTeJIbHbie 
KOHCTpyKTOpCKHe, a.3T OpHTMH'ICCKHC H 
MaTeMaTHoecKHe pacierabie to KyviciiTaiiHH, 
cxeMa aBTOMaTH3auHH npoeKTa. 

Ha ocHOBe ToicyMcinauHii padomix npoeKTOB 
npaKTHoecKH paipadaibinaioica TexHunecKue 
odi.CKTbi b iipomiiOTCTBeiinbix ycjioBHHX. 



KapTa TeppuTopmi pado'iero npoeKTa 
06muu nepTew pado'iero npoeKTa 

2- Mepnan KOMnaHOBKa paSoiero npoeKTa ► 

3- MepHaa KOMnaHOBKa pado'iero npoeKTa ► 

CxeMa aBTOMaTH3auHH pado'iero npoeKTa ► 
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RISK ASSESSMENT TECHNIQUE 
FOR THE INFORMATION AND 
TELECOMMUNICATION SYSTEM ASSETS 

G. Vashakidze, Postgraduate Student 
V. Paslyon, Doctor of Technical Sciences, Associate Professor 
I. Scherbov, Senior Lecturer 
A. Yakushina, Senior Lecturer 
Donetsk National Technical University, Ukraine 

The analysis of the sequence of decision-making in relation 
to the information security management in the information and 
telecommunication system (ITS) was made on the basis of the 
ISO/IEC 27005 standard “Information Technology. Methods and means 
of security. Information Security Risk Management”, ISO/IEC 31010 
“Risk Management. Risk assessment methods”, recommendations 
ITU-T X.805 “Security architecture for systems providing end-to-end 
communications”. 

The procedure of analyzing the impact of threats on the properties 
of the information to be protected and manageability of the ITS 
system protection was considered. The most prevalent risk assessment 
methods were considered. The order of discrete risk assessment for 
the information and telecommunications system was proposed on the 
basis of expert assessment of the expected damage in case of threats 
realization. 

Keywords: Information and telecommunication system, risk 
assessment methods, security techniques, decision-making algorithm. 
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METO/JHKA OUEHKH PHCKOB JIM 
AKTHBOB HHOOPMAIIHOHHO- 
TEJIEKOMMYHHKAIIHOHHBIX CHCTEM 

BaniaxHq3e T.A., MaracTpaHT 
IlacjieH B.B., KaHq. TexH. HayK, qoqeiiT 
mep6oB HJL, ct. npenoflaBaTent 
ikymHHa A.E., ct. npenoqaBaTeab 
.HoHeipcHH HauHOHanbHbiH TexHHHecKHH ymiBepcuTeT, yicpama 

I IpoiiC.TCii anajiH'i [iocJie.aoiiaieai.iiocTH iipiinaxmi pcmcinia no 
ynpaBnemno Eiii<|>op\ia[[HOiinoH 6e3onacHOCTbio b nii(|>op\iau[[omio- 
TCJieKOMMyHHKannoHHon cncTeMe (HTC) b cootbctctbhh c pexoMeH- 
pailHaMH caanaapra ISO/IEC 27005 «HH(j)opMaqHOHHbie TexHono- 
rnn. Mcnyua n cpcaciBa oocciic'icnna 6e3onacHOCTH. VIciic.evkmcih 
pncxa HHiJ)opManHOHHOH 6e3onacHocTH», ISO/IEC 31010 «Mciic;i>k- 
MeHT pncxa. Mcto/u.i oneHKH pncxa», PcKOMCiraanna MC3-T X.805 
«ApxHTenTypa 6e3onacHOCTH ana cncTeM, oOeciic'iHiiaiomnx cB33b 
Meacay oxoHeaHbiMH ycTponcTBaMH». 

PaccMOTpeHa nponcaypa aHaan3a B03aeiicTBHa yrpoa Ha CBOHCTBa 
HHtJiopMaLiHH, noaac'/KameH aaiHHic. m Ha ynpaBaaeMOCTb CHCTeMbi 
3anjHTbi HTC. PaccMOTpeHbi iiaHoo.icc pacnpocTpaHeHHbie MeToabi 
OLjeHKH pncxa. I [pca-iovKcn nopaaoK aiicKpeTHoii ouciikii pncxa ana 
HHlJlOpMaiJHOHHO-TeaeKOMMyHHKaiJHOHHOH CHCTeMbi Ha OCHOBe 3XC- 
nepTHbix oi [ci io k oacnaaeMoro ymcpoa b ciiv'iac peajiH3amin yrpo3. 

K.imMCBbic c.ioea: [lii{|)opMai[iioinio-'ie:iCKOM\iyiiiiK'ai[Hoiii[aa 

CHCTeMa, MeToabi ohchkh pncxa, MeToabi ooeciicacniin 6e3onacHoc- 
th, aaropHTM npiiHaTiia pemeHHii. 

yaaCTHHXH KO[I(|)CpCIII[HH. 

} [anHoiia.naiom nepBeHCTBa no i lay 1 ! noil aHaanraxe, 
OTiqibiToro EBponencxo-A3HaTcxoro nepBeHCTBa no HaynHoii aHaaimixe 


://dx.doi.org/l 0. 1 8007/gisap:tsca.v0i7. 1209 


ocTaHOBKa 3aqaqq 

ripiiMeHeHiie b qoBceqqeBBoq 
5KH3HH KaK OTqeabqO B3aTOTO aeaoBex, 
Tax q rocyqapcTBa b qeaoM, coBpeMeq- 
HBIX HH(})OpMaqHOHHO-TeaeKOMMyHH- 
KaqqoHHbix Texqoaorqq qo3BoaaeT 
qoaynaTb Bee 6aara qocTqxceqqq cob- 
peMeqqofi qayxq q TexBMKn. I1pn stom 
Bee 3BaqnTeabqee B03pacTaeT aanncn- 
moctb qpoqeccoB >xq3qeqeaTeabqocTq 
qeaoBexa ot oxpyxcaioiqero ero qqcjiop- 
MaqqoBBoro qpocTpaqcTBa. Hannan 3a- 
BHCqMOCTb qpMBOqMT K B03BqKB0BeBMK3 
BOBbix BqqoB yrpo3 - KM6epqeTqqecKMX 
qpecTyqjieHHH. 

Pa3pa6oTKa 3(J)(})eKTqBBbix Moqe- 
aeq q MeToqoB yqpaBaeqqa 6e3oqac- 
qocTbio qqiJiopMaqqoBBO-TeaeKOMMy- 
qqKaquoqqbix cqcTeM (HTC) c qeabio 
qpoTqBoqeqcTBua xqOepqeTqqecxoq 
qpecTyqqocTU, aBaaeTca axTyaabBoq 
3aqaqeq. CaoxcqocTb ee Bbinoaiieiina 
o6ycaaBaqBaeTca TaxqMq (JiaxTopaMq 
xax: 

• qeo6xoqqMOCTb Bbmoaqeqqa co- 
BoxyqqocTq Texqqaecxiix TpeOoBaqqq 
qaa coBMecTqoq paOoTbi qporpaMMBbix 
qpoqyxTOB q oOopyqoBaqqa pa3aqqqwx 
qpoq3BoqqTeaeq; 


• 3(J)(})exTqBBoe qcqoab30Baqqe xa- 
qaaoB CBa3q n coOaioqeBqe TpeOoBaqqq 
saexTpoMarqqTBoq coBMecTqMOCTq; 

• qoTeqqnaabBbie yrpo3w qaa 6e- 
3oqacqocTq HTC n o6pa6aTbiBaeMoq b 
qefi qqijiopMaqqq; 

• B03MO>xqocTb Moqepqii3aqqq; 

• ce6ecTonMocTb q qp [1], 

Ee3ycaoBBO, pemeqqe qaqqoq 3a- 

qaaq qoaacqo 6a3qpoBaTbca qa Tpe6o- 
Baqqax Meacqyqapoqqwx CTaqqapTOB q 
pexoMeqqaqqq. npq stom o6a3areab- 
bwm ycaoBqeM qpq npnnmnn perne- 
qqa aBaaeTca Bbmoaqeque TpeOoBaqqq 
qaquoqaabBoro 3axoqoqaTeabCTBa, 
peraaMeqTqpyioiqero qaqqyio cijiepy 
qeaTeatqocTq. 

Ana iqi cocTOHHBn qpnfi.iCMi.i h 
peoieHqe 3 aqanq 

yqnTWBaa mqpoxqq cqexTp iopq- 
qqqecxnx n (J)q3qqecxnx anq qpeqo- 
CTaBaaioiqqx ycayrq, o6opyqoBaqqe 
q qporpaMMqoe oOecqeaeque qaa 
qq<|)opMaqqoBBO-TeaexoMMyBqxaqq- 
oqqwx cqcTeM MeacqyqapoqqbiM co- 
k>30m 3aexTpocBa3q b pexoMeqqaqqq 
MC3-T X.805 qpeqaoaceqa apxqTexTypa 
3aiqqTbi qaa cqcTeM, oOecqeqqBaioiqqx 
CBa3B Meacqy oxoBeaBbiMii ycTpoficT- 


BaMq (pqc. 1). ,3, aqqaa apxqTexTypa 
qo3BoaaeT qpoq3BecTq qeTaan3aqqio 
cocTaBBbix aacTeq HTC, c qeabio yq- 
poiqeqqa qpqqaTiia peinequa, qaqpaB- 
aeqqoro qa scjxjiexTqBBoe yqpaBaeque, 
xoBTpoab q qcqoab30Baqqa ceTeBoq nn- 
(jjpacTpyxTypw, ycayr n qpnaoaceqqq. 
ApxqTexTypa 3aiqqTbi oOecqeaqBaeT 
xoMqaexcqyio, cBepxy qoqq3y cxbo 3- 
qyio oOaacTb ceTeBoq 3aiqqTbi q mo- 
aceT qpiiMeqaTbca x saeMeqTaM ceTq, 
ycayraM q qpqaoaceqqaM, c TeM, hto- 
6w oOqapyacqBaTb, qporqo3qpoBaTb q 
ncqpaBaaTb ya3BHMOCTb 3aiqqTbi [2], 

npqqaTaa apxqTexTypa 3aiqqTbi 
cncTeM, oOecqeaqBaioiqqx CBa3b Meacqy 
oxoqeqqbiMq ycTpoqcTBaMq, qo3BoaaeT 
6oaee xaqecTBeqqo qpoBecTq oqeqxy 
pqcxa 6e3oqacqocTq HTC. C 3Toq qe- 
abio, qcxoqa q3 pexoMeqqaqqq Meacqy- 
qapoqqoro CTaqqapTa ISO/IEC 27005 
«Meqeq>XMeqT pqcxa qqcJiopMaqqoBBoq 
6e3oqacqocTq», b qaaaabqoq CTaqqq 
qpqqaTiia pemeqqa qpoq3BoqqTca yaeT 
axTqBOB, ya3BqMOCTb xoTopwx MoxceT 
qoBaqaTb qa CTeqeBb 3aiqqiqeqqocTH 
HTC. 

Jinn 3Toro qeoOxoqqMO paccMOTpeTb 
BbiqeaaeMbie qaocxocTU 3aiqqTbi HTC: 
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TTjiockocth 3aiUHTbI 



H3MepeHMH 3amHTbl 


ynpaBjieHHe flocrrynoM 
ay TeHTH<j)HKaiinH 


COXpaHHOCTb 

HH(})OpiViapHH 


KOH(J)HaeHPHaJlbHOCTb 
aaHHbIX 


6 e 3 onacHOCTb cba 3 h 


peJIOCTHOCTb aaHHbIX 


aocTynHQCTb 


CeKpeTHOCTb 


yrpo3bi 

l],eJIOCTHOCTH 

^OCTynHOCTH 

KOHI^HaeHUHaJIbHOCTH 

Ha6jnoflaeMOCTH 

YnpaBjiaeMOCTH 


Phc. 1. ApxHTeKTypa lamiiTbi chctcm, o6ecneHiiBaiomnx CBH3b Me^y 
OKOHeHHbIMH yCTpOHCTBaMH 


• ynpaBJieHHa; 

• KOHTpOJIfl; 

• KOHeHHoro nojib 30 BaTejia. 

Cjie^ya pexoMeH^anniiM MC3-T 

X.805, £Jia xa)x#OH iijiockocth b coot- 
BeTCTBHH c npe,ziHa3Ha i ieHHeM, Bbnrajni- 
lOTCtf aKTHBBI OTHOCflllJHeCfl K ypOBHK) 
HH(J)pacTpyKTypi>i, npe^ocTaBJiaeMbix 
ycjiyr, npnMeHaeMbix npHJio^xeHHH. 
Be3ycjioBHo, k naHHOMy npoijecy .zjoji- 
xceH 6 bitb npHBJieneH nepcoHan, HMeio- 
mHH COOTBeTCByiOmyiO XBaJIH(j)HXaHHK) 
h ontiT pa6oTbi. 

Tax B COOTBeTCTBHH c pexoMeH- 
naijHJiMH b o6nacTH CTamiapTroaijHH 
6aHKa Pocchh PC BP HEEC- 2.2-2009 
ycTaHOBJieHbi cjie^yiomHe Tpe 6 oBaHH 5 i 
k npHBJieKaeMbiM 3KcnepTaM: 

• HanHHHe Bbiciuero o6pa30BaHHa; 

• ontiT pa6oTbi b naHHOH npotjiec- 
CHOHanbHOH o6jiacTH He MeHee neTbipex 
jieT; 

• cHCTeMaTHHecKoe noBbimeHHe 
KBaJlH(J)HKaHHH; 

• CnOCOGHOCTb H#eHTH(j)HLlHpOBaTb 


jiio^eH, cnoco6Hbix npo^ocTaBHTb He- 
o6xo^HMyio HH^opMaqHK); 

• o6jia^aHHe HaBbixaMH ^ejiOBoro h 
ynpaBjieHHe CKoro B3aHMO^eHCTBHa [3]. 

Ha cjie^iomeM 3Tane onpe^ejiaioT- 
ca yrpo3bi H,neHTH(j)HijHpoBaHHbix 
aKTHBOB. 

Yrpo3bi £Jia HTC no CBoeS npnpo^e 
no^pa3^ejiaioTca Ha npHpo^Hbie h Tex- 
HoreHHbie, nocjie^HHe b cboio onepe^b 
^ejniTCtf Ha cjiynaHHbie h yMbmuieHHbie. 
Ha #aHHOM 3Tane Tax5xe onpe^ejineTcn 
HCTOHHHX yrp03 H «o6jiaCTb» ^eHCTBHa 
yrp03bi, to ecTb, Ha xaxne cocTaBHbie 
nacTH HTC MO)xeT B03^eHCTB0BaTb jiau- 
Haa yrpo3a. 

3Tan OHeHXH yjI3BHMOCTH aXTHBOB 
cxeMaTHHHO npe^CTaBJieH Ha pnc. 2. 

H3MepeHH« 3amHTbi no cBoen cyrn 
npe^CTaBJiaioT xoMnjiexc peanH30BaH- 
hmx Mep no 3amHTe HTC. BbmejineTcn 
BOCeMb OCHOBHbIX H3MepeHHH 3amHTbI 
[ 2 ]: 

1) ynpaBjieHHe qocTynoM; 

2) ayTeHTii(}>HKaqiM; 


3 ) eoxpaHHOCTb HH(})opMaqHH; 

4 ) KOHcJjqqeHqHajibHOCTb qaHHbix; 

5) 6e3oqacHocTb cbh3h; 

6 ) qeJiocTHOCTb qaHHbix; 

7) qocTyqHOCTb; 

8 ) CeKpeTHOCTb. 

B cjiynae ycneniHOH peajiH3aqqn 
yrpo3bi aKTHBaM MoaceT SbiTb HaHeceH 
yiqep6, KOTopbm MoaceT npHBecTH k no- 
Tepe cbohctb HH(J)opMaqHH hjih ynpaB- 
jiaeMOCTH I ITC: 

• qeJiocTHocTH (i); 

• qocTynHOCTH ( a ); 

• KOHfJniqeHqHajibHOCTH (c); 

• Ha 6 jiioqaeMOCTH (s). 

Pe3yjibTaTbi oqeHKii ya3BHMoe- 

th aKTHBOB Ha npHMepe yrpo3, ko- 
Topwe MoryT 6biTb peajiH30BaHbi c 
yneTOM ya3BHMOCTH npoTOKOJioB Meacce- 
TeBoro B3aHMoqeHCTBHa, npeqcTaBJieHbi 
b Ta6ji. 1 . 

PIcnojib3ya nojiyneHHbie qaHHbie, 
mojkho nojiynuTb KOjnwecTBeHHyio 
oqeHKy ya3BHMOCTH KOHKpeTHoro aK- 
THBa ot BepoaTHbix yrpo3 no cjieqyioiqe 
(JiopMyae: 

T -{ c t + h+a k +s k } _ 

J k~ . ' Pk' 


BecoBOH xo3(J)(J)HHHeHT p k onpe^ejia- 
eT ncTOTy noHBJieHHH ^aHHon yrpo3bi ot- 
HOCHTeJlbHO COBOXynHOCTH B03M0HCHLIX 
yrpo3 h BbiHHCJiaeTCH Ha ocHOBe aHanH3a 
CTaTHCTHHeCXHX flaHHblX HJIH C HCn0JIb30- 
BaHHeM H3BeCTHbIX MeTOUHX [4]. 

B ^ajibHenmeM Bonpoc npHHaTHa 
pncxa b ynpomeHHOH (jiopMe cbouht- 
c a x ajiropHTMy, npejiCTaBJieHHOMy Ha 
pnc. 3. 
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Tafiji. 1 


Yrpo3w fljin HH(}>opMaiiiioHHOH 6e3onacHOCTH HTC 


Ns 

yrpo3u 

KOH(])HfleHqHajIbHOCTb 

UeJlOCTHOCTB 

^OCTynHOCTB 

HaOjuoqaeMocTb 

BeCOBOH 

K03(J)(J)HLlHeHT 

1 

AHajIH3 npOTOKOJIOB 

c , 

i, 

a , 

s , 

p, 

2 

CicaHHpoBaHHe ceTefi 

C 2 

h 

a 2 

S 2 

p 2 

3 

ABTOMaTHHecKHH no^ 6 op 
naponeS 

C 3 

h 

a 3 

S 3 

p 3 

4 

Spoofing 

C 4 

U 

a 4 

S 4 

p 4 

5 

3axBaT ceTeBtix 
nO^KJIIOHeHHH 

C 5 

h 

a 5 

S 5 

p 5 

6 

IloflMeHa ceTeBbix 
06 l>eKT 0 B 

C A 

h 

a 6 

S 6 

p„ 

7 

Pa3HeceHHbiii otk33 b 
o6cjiy5KHBaHMH 

C 7 

b 

a 7 

S 7 

p 7 

8 

VziajieHHoe BTopacemie 

C 8 

h 

a 8 

S 8 

Ps 



npimemiHue: amopuniM noemopnemcn do mex nop, noKa M ^ M 
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The procedure of analyzing the impact of threats on the properties 
of the information to be protected and manageability of the ITS system 
protection was proposed. In the core of the procedure one could find 
the analysis of vulnerability of Internet protocols interaction used in 
information and telecommunications system from the different types 
of attacking effects. 

In accordance with the principle the cost of protection should not 
exceed the value of the information being protected. The technique 
of making managerial decisions concerning the selection of means 
of protection allows each specific unit of the organization’s local 
information network to contact the external telecommunications system 
to pick up the software and (or) software and hardware protection with 
security features implemented, which are adequate to the threats. 
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ynPABJIEHHE II H O 0 P M A U II OHH OH 
EE30nACH0CTEK) B PACnPE/JEJIEHHOH 
HHOOPMAU,HOHHO- 
TEJIEKOMMYHHKAH,HOHHOH CHCTEME 
nPE/inPHilTHil 

KiipMHOB B.B., MarHCTpaHT 
CTe<}>aHeHKO II.B., fl-p nea. HayK, npoij). 
mep6oB H.JL, ct. npenoaaBaTeab 
flKyiiiHHa A.E., ct. npenoaaBaTeab 
^OHeipcra HapHOHajibHbiH TexHHHecKHH yHHBepcHTeT, yicpama 

I [poBcacii ana.THi h KJiaccn(j>HKauHS yrpo3 paciipe/[ciicini(m 
HH(JlOpMaL(HOHHO-TeJieKOMMyHHKaiJHOHHOH CHCTeMLI (HTC) y'lpCVK- 
aeraia (npeanpqaTiia) a nporpaMMHO-annapaTHbix cpcpcni 3amnTbi. 

I [pcy[:io>Kc‘ii aaropiiTM irocacaoiiarcjnarocru npiiHaraa pememia npii 
yiipaii.iciniii iiii(|>opMai[Eioiiii(w 6e3onacHOCTbio b HTC h MaTeMaTH- 
qecKHH annapaT nopa.jKa Bbi6opa cpe.jcni jamnn.i. 


KmoneBbie cjioea: itii{}K>pMai[H(>inio-Te:ieKO\i\iyiinKai[iionnaa 

CHCTeMa, nporpaMMHbie h nporpaMMHO-annapaTHbie cpeacTBa aamii- 
Tbi, HH(J)opMaiiHOHHaa 6e3onacHOCTb. 

yaacTHHKH KOH(J)epeHIIHH, 

I lauMoiia.iinioio nepBeHCTBa no iiav'iiion aHajniTHKe, 
OTKpbiToro EBponencKO-A 3 naTCKoro nepBeHCTBa no HayHHon aHainmiKe 


fcros#§! Digital Object Identification: http://dx.doi.Org/10.18007/gisap:tsca.v0i7.1211 


Siuaa nocTaHOBKa npofuieMbi 

Pa3BHTHe HH(j)OpMaitHOH- 
HO-TeJieKOMMyHHKaqHOHHblX CUCTeM 
b coBpeMeqqoM Mqpe o6peTaeT Bee 
6oJibinyio 3qaqnMOCTb. HqtjtopMaqq- 
oqqwe TexqoJiorq qcqoJib3yiOTca b 
qpoqeccax rocyqapcTBeqqoro yqpaB- 
Jieqqa, yqpaBJieqqa 6H3qecoM, qpoM3- 
BoqcTBeqqbiMn qpoqeccaMq, yqoBJieT- 
Bopeqqa qoTpeOqocTeil rpaxcqaq hmctb 
CB o6oqqwq qocTyq k qqtjiopMaqqq, 
mto cqoco6cTByeT pa3BHTHio qqcjtop- 
Maqqoqqwx, TeJieKOMMyqqKaqqoqqwx 
q qqtjtopMaqqoqqo-TejieKOMMyqnKaqq- 
oqqwx cucTeM (HTC). PacqpocTpaqe- 
qqe iffltjtpacTpyKTypw HTC qo3BOJiaeT 
coKpaTHTb paccToaqqa Meacqy B3aMMO- 
qeMCTBytonqiMii cy6T>eKTaMM, yMeob- 
rnuTb BpeMa qa o6Meq qqtjtopMaqqeil 
q, KaK cjieqcTBMe, qo3BOJiaeT ycKopuTb 
qpoqecc qpqqaTqa yqpaBJieqqecKqx 


peineqqq b opraqax rocyqapcTBeqqo- 
ro yqpaBJieqqa, MecTqoro caMoyqpaB- 
jieqqa q 6H3qece. npaMepoM Boqpoca 
o6pa6oTKM qqtjtopMaqqq c qcqoJib30Ba- 
qqeM HTC qa rocyqapcTBeqqoM ypoB- 
qe aBJiaeTca C03qaqqe qa ocqoBaqqq 
nocTaqoBJieqqa Ka6qqeTa Mhhhct- 
poB ot 13.07.2011 r. N° 752 Eqqqoq 
rocyqapcTBeqqoil sjieKTpoqqoq 6a3w 
qo BoqpocaM o6pa30Baqqa (ET3EO), 
KOTopaa aBJiaeTca aBTOMaTH3qpoBaqqoq 
cucTeMoe c6opa, Bepncj)HKannn, o6pa- 
SoTKq, xpaqeqqa q 3aiqqTW qaqqwx [1], 
CoBpeMeqqwe TpeOoBaqqa qo 06- 
paOoTKe qqijtopMaqqq qpiiBoqaT k cjrq- 
aqqio qqcjtopMaqqoqqwx q TeJieKOMMy- 
qqKaqqoqqwx cqcTeM, qcqojib30Baqqto 
oOiqeqocTyqqwx KaqajioB CBa3q, q KaK 
CJieqcTBqe - qpqBoqqT k yBeJiqneqqio 
pa3qoBqqqocreq yrpo3 qua HTC q yBeaq 
neqqto KOJiqnecTBa aTaK qa sm cucreMW. 


HcqoJib30Baqqe b qeaTeJibqocTii 
yqpeacqeqqa (qpeqqpqaTqa) pacqpeqe- 
jieqqwx qqcjtopMaqqoqqo-TeJieKOMMy- 
qqKaqqoqqwx cqcTeM TpeOyeT pemeqqa 
BoqpocoB oqTqMajibqoro qpoeKTqpoBa- 
qqa q 3(jxj>eKTqBqoro yqpaBJieqqa qq- 
(jiopMaqqoqqoq 6e3oqacqocTbio b HTC. 
nocTaHOBKa taqai qcc.ie.qmanqq 
Jinx pemeqqa ccjtopMyriqpoBaqqoq 
3aqann yqpaBJieqqa qqcjtopMaqqoqqoq 
6e3oqacqocTbio HTC cJieqyeT paccMar- 
pqBaTb KaK cjioxcqyio cqcTeMy, bkjiio- 
naioiqyio 3qannTejibqoe KOJinnecTBO 
B3aqMOCBa3aqqwx qqtjiopMaqqoqqwx 
q TeJieKOMMyqqKaqqoqqwx cqcTeM, ko- 
Topwe b qpoqecce o6pa6oTKq qqtjtop- 
Maqqq qeqcTByioT KaK eqqqoe qejioe. 
Pa3pa6oTKa 3(jx}>eKTqBqwx Moqejieq q 
MeToqoB yqpaBJieqqa 6e3oqacqocTbio 
HTC aBJiaeTca aKTyaabqoq 3aqaqeq. 
CjrojKqocTb ee Bbmojiqeqqa oOycjiaBJiq- 

47 



GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 


BaeTca t3khmh (JiaKTopaMq KaK: 

- qeoOxoqqMocTb BbinojiHeHHa co- 
BOKynHOCTH TeXHHTCCKHX TpeOoBaqqq 
qqa coBMecTHofi pa6oTbi nporpaMMHbix 
qpoqyKTOB h oOopyqoBaqqa pa3qqqqbix 
npoH3BOflHTejiefi; 

- 3(J)(J)eKTHBHoe HcnoJib30BaHHe Ka- 
HajIOB CB33H H Co6jIK)fleHHe Tpe6oBaHHH 
3JieKTpOMarHHTHOH COBMeCTHMOCTH; 

- noTeHqHajibHbie yrpo3H qqa 6e- 
3onacHOCTH IiTC h o6pa6aTbiBaeMofi b 
qeii qqcJiopMaqqq; 

- B03M05KH0CTB MOqepqq3aqiIH; 

- ce6ecToqMocTb q qp. [2], 

,H,jia peqieqqa 3aqaqq yqpaBJieqqa 
qqcJiopMaqqoBBoq 6e3oqacqocTbio 
HTC caeqyeT oqpeqeqqTb eqqqbie qpa- 
BHJia, KaxqMq 6 bi pyKOBoqcTBOBaqqcb 
Bee qoJib30BaTejiq. .ZJaqqbie qpaBqjia 
b oOiqeM oqqcaqw b Taraix qopMaTHB- 
qwx qoKyMeqTax, KaK peKOMeqqaqqq 
Meacqyqapoqqoro coic>3a 3JieKTpocBa- 
3M cepqq X «Ccth qepeqaqq qaqqbix q 
B3aqMOCBa3b OTKpbiTbix ceTeq» (X800, 
X805), ISO / IEC 27001 «IIq<JiopMaqq- 
oqqwe TexqoJiorqq. MeToqw 3aiqqTbi. 
CqcTeMbi MeqeqacMeqTa 3aiqqTbi qq- 
(J)opMaqqq» q b qpyrqx qopMaTUBBO- 
qpaBOBbix qoKyMeqTax q peKOMeqqa- 
qqax. OqqaKO 3aKoqoqareqbqbie aKTbi, 
CTaqqapTbi q peKOMeqqaqqq, peraa- 
MeBTiipyioiqqe paOoTy IiTC qe qaioT 
oqqo3qaqqoro OTBeTa, KaK yqpaBJiaTb 
qq(J)opMaqqoqqoq 6e3oqacqocTbio b 
K oqKpeTqoq IITC qo toM qpqqqqe, hto 
K aacqaa IITC yqqKaabqa q qMeeT CBoq 
ocoOeqqocTq. IIosTOMy Boqpoc coBep- 
qieqcTBOBaqqa MeToqoB yqpaBJieqqa 
qqcJiopMaqqoBBoq 6e3oqacqocTbio 
b IITC b qacToaiqee BpeMa aBJiaeTca 
BecbMa aKTyajibqbiM. 


Peuiemie iaiai n pe3yjibTaTbi hc- 
c.ieionamin 

Bw6op cpeqcTB 3aiqqTbi q yqpaB- 
jieqqe qqcJiopMaqqoqqoq 6e3oqacqoc- 
Tbio b HTC - cjioacqbiq qqqaMiiqecKqq 
qpoqecc. YqqTbiBaa, mto pacqpeqeqeq- 
qaa IITC cqoacqaa, MBoroypoBqeBaa qo 
apxqTeKType cqcTeMa, to qua qpqqaTqa 
oqTqMaqbqoro peineqqa qa opraqq3a- 
qqio 3aiqqTbi qeqecoo6pa3qo pa3qeqqTb 
ee qa cocTaBBbie nacTq. ,Hqa Kaacqofi 
cocTaBqaioiqeq qaqqoii cucTeMbi oqpe- 
qeaaioTca qpaBqqa, qpoqeccw q qpoqe- 
qypw, qeoOxoqqMbie qqa KanecTBeqqo- 
ro yqpaBqeqqa. 3to qo3BOJiaeT qpqqaTb 
qpaBqqbqoe pemeque, cqocoOcTByio- 
iqee BbiOopy qaqSoqee qeqecoo6pa3qo- 
ro KOMqoqeqTa 3aiqqTbi oqpeqeqeqqoro 
cerMeqTa cucTeMbi. 

C totcii 3peqqa 3aiqqTbi qqcJiopMa- 
qqq qua qioOoii opraqq3aqqq, qaqSoaee 
ya3BqMbiMii MecTaMq b HTC aBJiaioTca 
3oqw qa rpaqqqax pa3qeaeqqa otbctct- 
BeqqocTq coOcTBeqqqKOB. npqMepoM 
TaKoii ToqKn MoaceT cqyacqTb MecTO qoq- 
Kqioqeqqa BqyTpeqqeq qoKaqbqoil ceTq 
yqpeacqeqqa (qpeqqpqaTiia) k TeaeKOM- 
MyqiiKaqqoqqoq cqcTeMe (pqc. 1). 

3aqeqcTBOBaqqbie b qpoqecce 06- 
paOoTKq qqcJiopMaqqq CTpyKTypqwe 
qoqpa3qeaeqqa q aBTOMaTq3qpoBaq- 
Bwe paOoqqe MecTa (APM) OTqeabqwx 
qoab30BaTeaeq, KOTopwe pacqoqoaceqw 
qa 3qaqqTeabqoM paccToaqqq qpyr ot 
qpyra, qpqBoqaT k neoOxoqqMOCTq qc- 
qoab30Baqqa b KanecTBe KaqaaoB CBa- 
3q TeaeKOMMyqqKaqqoqqbie cqcTeMbi 
(TKC), pacqoaoaceqqbie 3a qpeqeqaMii 
KoqTpoqqpyeMoq TeppqTopnn. 

nosTOMy oqqoq q3 qepBocTeqeq- 
qwx 3aqaq qpq qpqqaTqq peineqqa qa 


opraqq3aqqio 3aiqqTbi qoKaqbqoil ceTq 
yqpeacqeqqa (qpeqqpqaTiia) qqq ace ot- 
qeabqoro APM qoqb30BaTeqa, aBaaeTca 
ycTaqoBKa aqeKBaTBbix qporpaMMBbix 
qqq qporpaMMqo-aqqapaTqwx cpeqcTB 
3anjqTbi, qeoOxoqqMbix qqa Bbmoqqe- 
qqa ocqoBqwx TpeOoBaqqq: 

- qocTiiaceqqe qeoOxoqqMoro ypoB- 
qa 3aiqqTbi b cooTBeTCTBqq co CToqMoc- 
Tbio 3aiqqiqaeMoii qqcJiopMaqqq; 

- oOecqeneqqe 3aqaqqoro ypoBqa 
orpaqqqeqqq BiiqoB qqcJiopMaqqoqqoq 
qeaTeqbBOCTq qoqb30BaTeqei! q qp. [3], 

B Ta6q. 1 qpeqcTaBqeq qepeneqb 
Tpex qaqOoqee pacqpocTpaqeqqbix 
KqaccoB yrpo3, KOTopwe MoryT 6 bitb 
peaqq30Baqbi c qcqoqb30BaqqeM qpo- 
TOKoqoB MeacceTeBoro B3aqMoqeiicTBqa 
[4], q oqeqKa qx Bqqaqqa qa ocBOBBbie 
CBoqcTBa HHiJiopMaqqq. 

Heo6xoqqMO yqqTbiBaTb tot cjjaKT, 
hto qe Bee yrpo3H HTC MoryT Sbitb 
peaqq30Baqbi b qoqqoii Mepe qqq pea- 
qq30Baqw BooOiqe b qaqqoii ceTq, oqqq 
q tot ace Tqq yrpo3w MoaceT qaqecTq 
3BaqqTeqbBbiq qqq qe3BaqqTeqbqbiii 
yiqepS. nosTOMy, qqa qpqqaTqa perne- 
qqa qo yqpaBqeqqio qqcJiopMaqqoqqoq 
6e3oqacqocTbio qpq BbiOope 3aiqiiTBbix 
Mep, caeqyeT oqpeqeqiiTbca c Toil cTe- 
qeqbio pqcxa, KOTopyio neceT b ce6e 
KoqKpeTqaa yrpo3a qqa ceTq q qqpKy- 
qqpyiomeq b qeii qqcJiopMaqqq [5], 

Hcxoqa q3 Ta6qqqw, yrpo3bi B03- 
Moacqw qqa TaKii cboMctb qqcJiopMaqqq, 
KaK KoqcJiqqeqqqaqbqocTb (c ; ), qeqoc- 
tboctb (z.), q qocTyqqocTb (a.) uncjiop- 
Maqqq. llpuneM ypoBeqb yrpo3bi qqa 
qaqqwx cboiictb qqcJiopMaqqq oqpeqe- 
qaeTca SKcqepTqoii oqeBKoq qo qaTii 
OaqbBoii niKaqe: 
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Ta6n. 1 


Kjiaccbi yrpo3 q.isi iiiKjnipMaiiiioiiiimi 6e3onaeHOCTH b HTC 


Ns 

yrpo3H (threat) 

KoH(J)HqeHqnajibHOCTb 

(confidentiality) 

IfeJIOCTHOCTb 

(integrity) 

fl,0CTynH0CTb 

(availability) 

BecoBoii 

K03(})(})HqHeHT 

(coefficient) 

1 

IIojiyHeHHe ^aHHBix o cncTeMe 
3am,HTBi cera, HaBJBBraaHHe jio^choh 
HH(J)O pMaLlHH H3MeHeHHe HJIH 
OTKJiioHeHHe nporpaMMHBix pemeHHH, 
peajiH3yiomHX 3amHTy cera 

c i 

h 

a i 

P i 

2 

HecaHKqHOHupoBaHHbiH qocTyn 
k pecypcaM ceTH, 03HaK0MJieHHe, 
HCKaaceHHe, yHHHToaceHne qaHHbix, 
KOTopwe o6pa6aTbiBaioTca b ceTH 
(brute force attack, TpoaHCKHH kohb, 
IP-cqyc}>HHr, CHH(}><}>HHr) 

C 2 

h 

a i 

Pi 

3 

Pa3JiHHHoro poqa aTaKir: ceTeBaa 
pa3BeqKa, aHajiH3 ya3BHMOCTH qopTOB 
MapmpyTH3aTopa, DoS 

C 3 

h 

«3 

Pi 


- 0 - peanH30BaHHaa yrpo3a (J>aK- 
THHecKH He HeceT yObiTKOB; 

- 0,25 - peajiH30BaHHa« yrpo3a He- 
ceT He 3HaHHTejibHbie yObiTKH ; 

- 0,5 - peajiH30BaHHaa yrpo3a He- 
ceT yObiTKH cpeqHeii CTeneHH; 

- 0,75 - peajiH30BaHa yrpo3a HeceT 
3HaHHTejibHbie yObiTKH; 

- 1,0 - peajiH30BaHHaa yrpo3a He- 
ceT HenonpaBHMbie yOwTKH. 

BecoBOH K03(j>(j»iqHeHT (p ) yrpo3H 
npeqjiaraeTca onpeqejiaTb ncxoqa H3 
nacTOTbi noaBJieHHa qaHHoii yrpo3H, 


omipaacb Ha CTamcTHuecKyio HH<}>op- 
Maquio hjih ncxoqa H3 oqeHOK nporao- 
3HpoBaqqa. 

qaHHoro K03<}>(}>HqHeHTa qojDK- 
hm 6biTb BbmojiHeHbi cjieqyioiqHe ycjio- 
BHa: 

2> = !• 0<p t <l. (1) 

k=l 

HCXO^II H3 y^ce H3BeCTHBIX ^aHHBIX 
ypoBHH yrpo3Bi mm cbohctb HHtjiopMa- 
Hhh, npe^CTaBJieHHBix 3KcnepTaMH, h 
HMeiomeroca BecoBoro K03(f)(f)HijHeHTa, 


nojiynaeM HHCJioBoe 3HaneHHe ypoBHH 
6e3onacHOCTH ^jib HHtJjopMaiiHH ot pac- 
CMaTpHBaeMOH yrpo3Bi: 

r, , 2 ) 

CaeqyiomHH 3Tan - amnro bo 3- 
MoacHOCTeH h BbiOop cpeqcTB 3aiqHTbi. 

B TaOji. 2 qpeqcTaBJieHbi nporpaM- 
MHbie h qporpaMMHO-aqqapaTHbie 
cpeqcTBa, npHMeHaeMbie qua peajiH- 
3aqHH 3aniHTbi HTC ot bo3mtokhmx 
yrpo3. 


Ta6ji. 2 


CooTnoiuemie yrpo3 h cpeqc i B 3aiuHTbi 


Ns 

yrpo3H (threat) 

CpeqcTBo 3auiHTbi 

1. 

IIojiyHeHHe ^aHHBix o cncTeMe 
3am,HTBi cera, HaBiBBiBaHHe jio^hoh 
HH^O pMaHHH H3MeHeHHe HJIH OTKJIIOHeHHe 
nporpaMMHBix peuieHHH, peajnoyiomHX 
3aniHTy cera 

- CncTeMa pacno3HaBaHHa aTax IDS (xocT-CHCTeMa HIDS); 

- cqcTeMa npeqoTBpauieHHa BTopaceHHH (IPS); 

- npqMeHeHHe VPN-KaHanoB 

- oOopyqoBaHiie c noqqepacKOH npoTOKoaoB uiH(J)poBaHHa IPSec, SSH h SSL; 

- MHoacecTBeHHaa ayTeHTH(}>HKaqHa aqMHHHCTpaTopa. 

2. 

HecaHKqqoHHpoBaHHbiii qocTyn 
k pecypcaM ceTH, 03HaK0MJieHHe, 
HCKaaceHne, yHHHToaceHHe qaHHbix, 
KOTopwe o6pa6aTbiBaioTca b cera (brute 
force attack, TpoaHCKHH kohb, 
IP-cny(J)HHr, CHH(}>((>HHr) 

- Tqq (J)HJibTpaqHH "RFC 2827”; 

- npoBepKa ya3BHMOCTeii Web-cepBepa c noMoiqbio Nikto; 

- aqqeH3HOHHoe nporpaMMHoe oOecneueHHe; 

- oOHOBJiefflie Efl BqpycoB; 

- OpaHqMaysp (npoKcu-cepBep). 

- aHTHCHH(})(J)epbi (AntiSniff huh PromiScan); 

- npHMeHeHHe VPN-KaHajioB. 

- CKaHirpoBaHHe nopTOB c noMombio nmap. 

3. 

Pa3JiHHHoro poqa aTaKH: ceTeBaa 
pa3BeqKa, aHajiH3 ya3BHMOCTH nopTOB 
MapmpyTH3aTopa, DoS 

- OrpaHHueHHe o6r>eMa Tpacj>HKa (traffic rate limiting); 

- npaBHJibHaa KOHfjjHrypaqua 4>yHKqiiH aHTH-DoS; 

- CHCTeMaMH pacno3HaBaHHa aTaK IDS (ceTeBaa CHCTeMa NIDS). 

- 6opb6a co 3JioynoTpe6jieHHeM qoBepna- MHoacecTBeHHaa 
ayTeHTH(J>HKaqHa Bcex noJib30BaTejieH BHyTpn ceTH (He yqaaeHHbix); 

- CHCTeMa OTP (One-Time Passwords); 

- CKaHHpoBaHHe nopTOB c noMouibio nmap. 
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HcXQZJfl H3 (fjyHKIJHH, KOTOpBie BBI- 
nonHflioT nporpaMMHbie h nporpaM- 
MHO-annapaTHBie cpe^CTBa 3amHTBi, a 
TaioKe H3 ypOBHa onacHOCTH yrpo3bi 
HH(f)opMaijHH, o6pa6aTBiBaeMOH Ha 
BBiaeJieHHOM APM HJIH B 3aKpBITOH jio- 
KaJIBHOH CeTH, HeoGxoaHMO paCCHHTaTB 
o^HaaeMyio 3amHiaeHHO ctb chctcmbi 
ot coBOKynHOCTH BepoaTHBix yrpo3 c 
nOMOiaBK) KOHKpeTHOrO CpeaCTBa 3amH- 

tbi [5]: 

( 3 ) 

C 3toh qejibio qua Kaxcqoro npo- 
rpaMMHoro hjib nporpaMMqo-annapaT- 
Horo cpeqcTBa 3aiqHTW BBoqqTca toc- 
JIOBOH K03<j><j>qqqeqT n03BOJiaiOiqqq 
oqpeqejiHTb BepoaTqocTb ycqemqoro 
Bbmojiqeqqa hm ([wiikiimm qo 3aiqqTe 
qq(J)opMaqqq ot KonKpeTnofi paccMaT- 
pqBaeMOM yrpo3w. 

IIcqoJib 3 ya qaqqwq ajn'opqTM noc- 
aeqoBaTeJibqo qpqqqMaeTca pemeqqe 
qa opraqq 3 aqqio 3 aiqqTW IITC c mc- 
qojn> 30 BaqqeM qporpaMMqwx q npo- 
rpaMMqo-aqqapaTqwx cpeqcTB 3 aiqHTW 
bo Bcex TOMKax conpaaceqqa 3 aKpwToq 
jiOKaabqoH ceTH (yqaaeqqoro APM 
qoab 30 BaTejia) c Boemoeq TKC. 

BbiBOihi: 

1. npeqaoaceq aaropHTM qpqqaTqa 
pemeqqa qo yqpaBJieqqio qqcjiopMaqq- 
oqqofi 6e3oqacqocTbio b IITC. 

2. Ilpeqjioaceq nopaqoK Bbi6opa 
cpeqcTB 3aniHTbi IITC ot yrpo3 qq<})op- 
Maqqoqqoft 6e3oqacqocTM, KOTopwe 
MoryT 6wTb peajiq30Baqw c qcqoJib30- 
BaqqeM qpoTOKOJioB MeacceTeBoro B3a- 
HMoqeqcTBHa, c yneTOM qpoaqaaq3H- 
poBaqqux KpqTepqeB q oco6eqqocTeq 
SJieMeqTOB IITC q qq(J>opMaqqq, koto- 
paa b qeq qqpKyaqpyeT. 
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ENERGY CERTIFICATE AS A MILESTONE 
IN THE ENERGY-SAVING PROJECT 
MANAGEMENT 
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D. Marhasov, Postgraduate Student 
Chemihiv State Institute of Economics and Management, 
Ukraine 

The article deals with the energy efficiency standards and 
determines what an energy certificate is. We recommend considering 
the energy certificate as a milestone in the project management of 
energy- saving projects. 

Keywords: energy certificate, milestone, energy-saving projects, 
energy efficiency standards. 
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OHEPTOnACnOPT, KAK BEXA B 
ynPABJIEHHH 3 H E P T 0 C B E P E TA K) III II M 
nPOEKTOM 

CaxHO E.K)., n-p TexH. HayK, npoij). 

MapracoB acnupam 

BepHJirOBCKHH rOCflapCTBeHHLIH HHCTJITyT 3KOHOMHKH h 
ynpaBaemia, yicpama 

B CTaTbe npoaHanH3HpoBaHbi CTaHaapTbi 3Hepro3(J)(J)eKTHBHOCTH 
h onpc.ic-’iciio, hto TaKoe SHepronacnopT. npe/jJioaceHO paccMaTpii- 
BaTb 3HepronacnopT, KaK Bexy b ynpaBJieHiin 3Heproc6eperaiomnM 
npoeKTOM. 

KjnoneBbie cjiOBa: 3HepronacnopT, Bexa, 3Heproc6eperaiomj™ 
npoeKT, c i anpap rbi 3Hepro3(J)(j)eKTHBH0CTH. 


y M3CTHHKH KOH(|)CpCI 1 1 [HH 

(■ros^fl Digital Object Identification: http7/dx.doi.org/10.18007/gisap:tsca.v0i7.1213 | 


H 3BecTHO, hto Bexa npoeKTa - sto 
KOHT pojibHoe coOwTire npoeKTa, 
KjnoneBon pe3yjiBTaT 3Tana npoeKTa, 
HanpiiMep, 3aBepmeHne KaKoro-air6o 
KjnoneBoro MeponpnaTHa npoeKTa, non- 
nncaHne BaacHbix HOKyMeHTOB hjih jiio- 
6we apyrne 3HaHMTeabHbie neilcTBHa, 
npejtycMOTpeHHbie b npoeKTe. Bexn 
npoeKTa Hcnoab3yiOTca naa aHajiH3a no- 
CTHffieHM KOHenHbix n npoMeacyTOHHbix 
pe3yjibTaTOB npoeKTa, n cpoKOB nx bw- 
nojraeHna. AKTyanbHbiM npn ocymecT- 
bjichhh eHeproc6eperaiomHX Meponpn- 
bthh 6yneT nocTHaceHHe noKa3aTeJien 
3Hepr03(J)(J)eKTHBH0CTH, OTpaaceHHbix B 
SHepronacnopTe, KaK b Bexe npoeKTa. 

MapKnpoBKa 3Hepro3(J)(J)eKTHB- 
HOCTH 5KHJIBIX H HeXCHabIX 3HaHHH 
n coopyaceHHH npoBOHHTca nyTeM 
SHepreTnnecKHX aynHTOB n coraacHO 
rOCTy - HEA.2.2 - 52007 [1] b YKpan- 
He, coraacHO 3aKOHy N° 261 03 n npn- 
Ka3a MnHSHepro JYs 1 82 b Pocchh [2], 
coraacHO CTaHnapTaM «Energy Guide» 
b CLLI A n no CTaH^apTy EN 15603, 
EN 15217, DIN V 18599 b EC [3], Ho 
b YKpanHe SHepronacnopT He aBaaeT- 
ca o6a3aTeJibHbiM n ncnoJib3yeTca, b 
ochobhom, npn TepMOMejjepHH3aqHH 
3flaHHH. B 3HepreTHHecKOM 6aaaHce 
[4] YKpanHbi, HanOoJiee sHeproeMKn- 
mh aBJiaeTca >khjioh <()ohh h npoMwm- 
jieHHocTb - 3 to n ecTb cTpaTernnecKoe 
HanpaBJieHne n noTeHqnaji pa3BHTna 
3Heproc6eperaiomHx npoeicroB, ho ne- 
KJiapaTHBHbin nonxon k 3Hepro3<jx})eK- 
THBHOCTH, HeCTHMyjIKtBaHHe H HeBbl- 
roqHoe pa3neaeHiie csKOHOMaeHHwx 
HeHOKHWX CpeqCTB T0pM03HT pa3BHTHe 
sthx npoeKTOB. Hto noqTBepacqaeT He- 


npuHaTbin napaaMeHTOM 10.10.2013 r. 
33 koh JN20856 «06 sHepreranecKon 3<J>- 
(J)eKTHBHOCTH 5KHJ1WX H oOlHeCTBeHHbIX 
3qaHHH» o BHeqpeHHH SHepreTHHecKHX 
nacnopTOB. 

npn 3 tom SHepronacnopT, cocTaB- 
jieHHbiil nocjie 3aBepmeHna 3Heproc6e- 
peraiomux MeponpnaTHH nan cocTaB- 
aeHHbiil Ha 3Tane HHHHHaqHH npoeKTa 
mo>kho paccMaTpnBaTb, KaK Bexy npo- 
eKTa, xapaKTepn3yioniyK) cocToaHne 
o6beKTa Ha momcht BpeMemi. 

Ha ceroHHa, CTaHnapTH3npoBaH- 
Hbie napaMeTpw 3HepronoTpe6aeHHa 
Ha OTonaeHHe b EBponeilcKOM Coro3e 
BapbHpyioTca ot 250 kBt • h/m 2 b ron 
naa 3H3HHH, nocTpoeHHbix ho BBeneHHa 
HopMaraBOB sHeprocOepexceHHa (1950- 
1975 roHbi), ho 70 kBt ■ h/m 2 b ron naa 
3HaHHH c HH3KHM 3HepronoTpe6aeHHeM 
(c 1980 - x tohob ho HacToamero Bpe- 
MeHH) h ho 30 kBt ■ h/m 2 b ron, naa 
3naHHH Kaacca «CasaClima A» h nance 
15 kBt ■ h/m 2 b ron nna odbeKTOB Kare- 
ropHH «passivhaus». C noMombio cep- 
TH(J)HKaHHH «CasaClima» npoBHHHHa 
EoabHaHO b I HaaHH pemiraa CTMMyaH- 
pOBaTb pa3BHTHe HOBbIX CTpOHTeabHbIX 
TexHoaomil, HanpaBaeHHbix Ha skoho- 
mhio SHepropecypcoB h oxpaHy OKpy- 
acaiomeH cpenw, a TaioKe, hto6bi npe- 
HOCTaBHTb noab30BaTeaio noaHOCTbio 
noHHTHyio HH(J>opMaHHio o 3HepreTH- 
HecKHX napaMeTpax 3HaHHa. Bee 3HaHHa 
KaaccH(J)HHHpoBaHbi no SHepreTHHec- 
KOMy HHHeKcy (oTonaeHHe), hto Bbipa- 
acaeTca b kBt ■ h/m 2 b ron h 6yKBeHHoe 
o6o3HaneHHe ot A (noTpeOneHire MeHee 
30 kBt ■ h/m 2 b ron) no G (noTpeOaeHHe 
6oaee 160 kBt ■ h/m 2 b ron). 


Ha o6beKTe Kaacca «passiv haus», 
rne 3HepronoTpe6aeHHe He 6oaee 
15 kBt • h/m 2 b ron, npeacne neM onra- 
MH3npoBaTb noayneHHe n nepepa6oTKy 
HenocpencTBeHHO noayHeHHon 3naHneM 
coaHeHHoil SHepran, npoBonaTca pa- 
6otbi no coKpameHHio pacceamra, naa 
Hero BbinoaHaeTca noaHaa TenaoBaa 
H3oaaHHa okohhbix 6aoKOB n CTeHOBbix 
nepeKpbiTHH c TiHaTeabHoil npoBepKoil 
oObeKTa Ha Haannue TenaoBbix moctob. 
BeHTiraaqua b o6i>eMax, npenycMOT- 
peHHbix neHCTByromHMH peraaMeHTa- 
mh, o6ecneHHBaeTca CHCTeMoil peryan- 
pyeMoil MexaHHHecKOH bchthhhhhh c 
peKynepaHHeir, xoTa b nepnonw 6oaee 
Mareoil noronw naa npoBeTpHBaHHa 
nOMemeHHH MOaCHO npOCTO OTKpbIBaTb 
OKHa. TaKaa CHCTeMa nacTO nonoaHaeT- 
ca pa3aHHHbIMH yCTpOHCTBaMH, T3KHMH 
KaK noHBaabHbiil TenaooOMCHHHK, pere- 
HepaTop Tenaa OTpa6oTaHHoro B03nyxa 
c HHTerpHpoBaHHbiM nocaenyiOHiHM 
HarpeBaHHeM (TenaoBoil Hacoc, KOTea 
Ha CTpyaceHHbix 6pHKeTax, HeHTpaan- 
30BaHHoe OTonaeHHe h npon.), KOTopwe 
HonoaHaioT CHCTeMy peryanpoBaHHa 
MHKpOKaHMaTa. 

OTaHHHTeabHon nepToil 3nannH 
Kaacca «passivhaus» aBaaeTca noBbi- 
rneHHaa repMeTHHHOCTb CTpoHTeabHoil 
kopo6kh, napaMeTpw KOTopoir THiaTeab- 
ho npoBepaioTca Ha 3Tane npHeMOHHbix 
HcnwTaHHH nyTeM TecTHpoBamia npo- 
HyBKOH. B ceBepoeBponeilcKHX CTpaHax 
naa KOMnoneHTOB 3naHHa naHHoro BHna 
ycTaHOBaeHbi caenyromHe npeneabHO 
HonycTHMbie napaMeTpw: 

- KoscJxJmhhcht TenaonepenaHH Hen- 
p03paHHWX H3MnOHeHTOB - 0,15 Bt/m 2 • °C; 
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- Ko3(J)(J)HqHeHT TenaonepeHami 
okohhhx 6jiokob - 0,80 Bt/m 2 • °C; 

- JlHHeHHblH K03(|>(|>HHHeHT TeilJIO- 
Boro MOCTa - 0,01 Bt/m • °C; 

- CacTeMa MexaHmecKoil BeHTHaa- 
HHH c pereHepaTopoM Teruia - h 80%. 

Eaaronapa npoBeqeHiiio pacneTOB 
h yace HMetoimiMca tbkhm 3HaHHaM, 
ceroqHa CTpoHTeabCTBO KareropHH 
«passivhaus» b ceBepHofi EBpone Bnoa- 
He MoaceT KOHKypeHTHoe, nocKOJibKy 
qononHHTeJiBHbie pacxoqw npn stom He 
npeBbimaioT 10% no cpaBHeHHio c 3a- 
TpaTaMH Ha CTpoHTeabCTBO oGi>eKTa no 
HeHCTByromHM HopMaTHBaM SHeprocOe- 
peaceHHa [5], 

CTaHnapT DIN V 18599 b TepMa- 
hhh npencTaBJiaeT coGoh enHHbiH Me- 
toh noncneTa sHepniH, HeoOxoHHMOH 
HJia OTonjieHHa h oxaaacqeHHa 3HaHHa, 
a TaKace ero HopMajibHoro (JiyHKnHOHH- 
poBaHHa. XlaHHbiH CTaHqapT OHeHHBaeT 
3Hepr03(J)(J)eKTHBH0CTb CHCTeM OCBe- 
meHHa h OTonjieHHa, BeHTHaamm, ox- 
aaameHHa h ropanero BoaocHaGaceHHa. 
CTaHnapT DIN V 18599 BKjnonaeT b 
ce6a caenyroimie necaTb pa3neaoB: 

1) OGiqaa HH(})opMaHHa; 

2) KoannecTBo sHeprHH, HeoOxoHH- 
moh qua OTonjieHHa h oxaaacqeHHa; 

3) KoannecTBo 3neprnM, HeoGxoqH- 
moh qua KOHHHHHOHHpoBaHHa B03nyxa; 

4) OGiqee (HToroBoe) KoaimecTBO 
SHeprHH, HeoOxoHHMofi qua ocBememia; 

5) OGiqee ( HToroBoe) KoaimecTBO 
SHeprHH, HeoOxoHHMOH qaa OTonjieHHa; 

6) OOmee (HToroBoe) KoaimecTBO 
SHeprHH, HeoGxoqHMoii qaa BeHmaaqHH 
CHCTeM acHJibix homob; 

7) OOmee (HToroBoe) KoaimecTBO 
3HeprHH, HeoOxoHHMOH qaa KOHqimHO- 
HHpoBaHHa B03qyxa, a TaKace oxaaacqe- 
nna; 

8) OOmee (HToroBoe) KoaimecTBO 
3HeprHH, HeoOxoHHMOH qaa ropanero 
BonocHaOaceHHa; 

9) OOmee (HToroBoe) KoaimecTBO 
3HeprHH, HeoOxoHHMOH qaa MHorocjiyH- 
KHHOHaabHbix reHepaTopoB; 

10) O0a3aTeabHbie ycaoBHa. 

HeMeHKHH rocynapcTBeHHHH OaHK 

pa3BHTHa, Kreditanstalt fur Wiederaufbau 
(KfW), npenocTaBaaeT 3aHMbi non HH3- 
khh npoqeHT qaa hhbccthhhh b SHepro- 
3(J)(J)eKTHBHOCTb b acHaHumoM ceKTope B 
TepMaHHH. CncTeMa KfW aBaaeTca oc- 
HOBHblM HCTOHHHKOM (J>HHaHCHpOBaHHa 
3Hepr03(J)(J)eKTHBH0CTH B aCHaHIHHOM 
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ceKTope b TepMaHHH. Eoabmaa nacTb 
(J)HHaHCHpoBaHna KfW HanpaBaeHa 
Ha nepeoGopyqoBaHHe h MoqepHH3a- 
HHio cymecTByiomHX 3qaHHH. KpeqiiTbi 
npeqocTaBaaioTca nacTHbiM h ropHqH- 
necKHM aimaM, a TaKace rocyqapcTBeH- 
hbim opraHH3aqHaM, HHBe CTHpy lomnx 
b CTpoHTeabCTBO SHeprocOeperaiomeH 
HeqBHacHMocTH. KpeqHTbi KfW, KaK 
npaBHao, oGaaqaioT BbiroqHbiMH qaa 
KaneHTa ycaoBHaMii: HH3KHe h (}>hkch- 
poBaHHbie npoqeHTHbie ct3bkh, qoaro- 
CpOHHOe KpeHHTOBaHHe, B03MOaCHOCTb 
qocpoHHoro norameHHa KpeqHTa b 
aioGoe BpeMa 0e3 HiTpacjiHbix caHKHHH, 
bhcokhh noToaoK aHMHTa KpeqHTa, h 
B 03MoacHOCTb oObeqHHeHHH KpeqHTa 
C qpyrHMH (J)HHaHCOBbIMH 3aHMaMH. 
MtoGbi npeTeHqoBaTb Ha HH3Konpo- 
qeHTHbie KpeqHT KfW npoeKT qoaaceH 
Bcerqa cooTBeTCTBOBaTb TpeOoBaHH- 
aM aeficTByiomero flocTaHOBaeHHa 
no SHeprocOepeaceHHio. HanpuMep, 
nporpaMMa “OKoaornnecKoe CTpon- 
TeabCTBo” npeqocTaBaaeT KpeqnTbi 
Ha CTpoHTeabCTBO nan npHoOpeTeHHe 
3qaHHH, roqoBaa noTpeOHOCTb b 3Hep- 
thh KOTopbix He npeBbimaeT 40 kBt ■ 
a Ha KBaqpaTHbiH MeTp. KpeqHTOBaHHe 
KfW, KaK npaBHao, ocymecTBaaeTca 
aepe3 cymecTByromne (JamaHcoBbie 
HHCTHTyTbi, a He HenocpeqcTBeHHO 
aepe3 OaHK KfW. ^EroGbi noaym-iTb 
KpeqHT, 3aaBHTeab CHaaaaa qoaaceH 
CBa3aTbca co cbohm OaHKOM (name 
Bcero, 3 to OaHK, rqe 3aaBHTeab coqep- 
ao-iT cboh nepcoHaabHbin caeT). EaHK 
3aTeM qeaaeT 3anpoc b KfW. flpn 3a- 
noaHeHHH KpeqHTHOH 3aaBKH 3aaBH- 
Teab qoaaceH o0a3aTeabHO npimoacHTb 
SHepreTHaecKHH cepTH(J)HKaT (nacnopT, 
KaK Ha pHC. 1), BbmaHHblH COOTBeTC- 
TByromuM cnennaancTOM (HanGoaee 
npeanoHTHTeabHbiM aBaaeTca cepTH(J)H- 
KaT Ha ocHOBe npeqBapHTeabHO paccan- 
TaHO 3HepreTHaecKOH noTpeOHOCTH). 
71,aHHbiH cepTH(J)HKaT aBaaeTca ra- 
paHTHeii 3 kohomhh h sHeprocOepe- 
aceHHa B COOTBeTCTBHH c ycaoBHaMH 
3aHMa. 

B TepMaHKH SHeprocGeperaiomHe 
HOMa npeqcTaBaaioT coOoh 3qaHHa, co- 
OTBeTCTByromHe CTaHqapTy SHeprocOe- 
peaceHHa, to ecTb HMeromne roqoBoe 
noTpeOaeHHe sHeprun ot 30 no 70 kBt 
Ha KBaqpaTHbiH MeTp. TepMiiH “naccHB- 
Hbiil hom”, b cbok) oaepeqb, oTHocHTca 
k ocoOoMy Tuny 3qaHHa, KOTopaa He 


Hcnoab3yeT aKTHBHyio CHCTeMy OTon- 
aeHHa qaa qocTHaceHHa onTHMaabHoil 
TeMnepaTypu. J\jw yqoBaeTBopeHHa 
CTaHqapTa “naccHBHoro qoMa”, eaceroq- 
Hbiil cnpoc Ha SHeprmo qoaaceH Obitb 
CHHaceH no ypoBHa 15 kBt Ha KBaqpaT- 
Hbift MeTp, b to BpeMa KaK 3qaHHe qoaac- 
ho ObiTb TaKace ocHameHO yabTpa - 3<J>- 
(J)eKTHBHbIMH CHCTeMaMH BCHTHaaqHH H 
peKynepaqHH Tenaa. HeMeqKHH onbiT b 
c(J)epe peaaH3aqHH bbicokhx CTaHqapTOB 
3Hepro3(J)(J)eKTHBHOCTH OKa3aaca BecbMa 
ycnemHbiM h qaace CTaa Moqeabio qaa 
noapaacaHHa qaa CTpaH - ynacTHHq EC. 
Eaaronapa nocTaHOBaeHHio oG 3Hepro- 
cOepeaceHHH, a TaKace qpyrHM MepaM, 
HanpaBaeHHbiM Ha noBbimeHHe 3Hepro- 
3(J)(J)eKTHBHOCTH acHaHiqHoro CeKTOpa, 
b TepMaHHH yaaaocb yBeanmiTb 3anacbi 
SHepTHH H COKpaTHTb BblGpOCbl napHH- 
kobbix ra30B [3] . 

B Pocchh Gbia npoBeaeH sKcnepn- 
MeHT no BHeapeHHK) SHeprocOeperaio- 
mnx MeponpnaTHH b THnoBbix acnabix 
HOMax, cqaHbix b 1970 - e tohm, npn 
3 tom, HOCTHTHyTO yaymneHHe 3Hepro- 
3(J)(J)eKTHBHOCTH b cpeHHeM Ha 59% , B 
tom iHcae: 

- 25% - 3a cneT noBbimeHHa Tenao- 
3amnTbi HapyacHbix CTeH h nepnaKOB; 

- 10% - 3a cneT noBbimeHHa Tenao- 
3amHTbi okoh; 

- 6% - 3a cneT coKpameHHa H30bi- 
tohhoto BO3Jtyxoo0MeHa b KBapTHpax; 

- 18% - 3a cneT ycTpoHCTBa aB- 
TOMaTH3HpoBaHHoro y3aa ynpaBaeHHa 
CHCTeMoil OTonaemw h ycTaHOBKH Tep- 
MOCTaTOB Ha OTonHTeabHbix npnGopax. 

OHeprocGeperaiomHe MeponpnaTHa 
no SKOHOMHa 3HeprHH Ha OTonaeHHe 
3qaHHa npHBeao k CHHaceHHio BbiOpocoB 
b aTMOC(}>epy yraepoqa b BHqe yraeKHC- 
aoro ra3a. Tax, HanpuMep, ToabKO npn 
npoBeneHUH KanHTaabHoro peMOHTa th- 
nHHHoro acnaoro qoMa CHHaceHHa smhc- 
chh yraepoaa 3a nepnoa 30 aeT cocTaB- 
aaeT 889 t, yraeKHcaoro ra3a 3263 t. 

TeXHHKO-SKOHOMHHeCKHH aHaaH3 3(J)- 
(JieKTHBHocTH BHeqpeHHa 3Heproc0epe- 
raiomHX MeponpnaTHH qoaaceH ocho- 
BbiBaTbca Ha paccMOTpemm TenaoBoro 
OaaaHca 3qaHHa KaK emmon SHepreTH- 
necKoil CHCTeMbi. Ecan paccMaTpHBaTb 
3H3HHe KaK COBOKynHOCTb OTHeabHbIX 
saeMeHTOB h paccMaTpHBaTb noBbime- 
HHe TenaoBoil 3(J)(J)eKTHBHOCTH 3qaHHa 
KaK BHenpeHne OTqeabHbix SHeprocOe- 
peraiomux MeponpnaTHH, npn oqeHKe 
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Phc. 1. BTopan CTpamiua 3HepreTHHecKoro cepTii<[)iiKaTa (nacnopTa) b TepMamm 
Pecypc: Schettler-Kohler <6 Kunkel, 2010 


HX 3(j)(j>eKTHBHOCTH M05KST 6bITb nOJiy- 
ueHa cymecTBeHHaa norpemHOCTb. ripn 
CHuaceHHH 3aTpaT SHeprim Ha KJiHMaTH- 
3aqHH 3qaHHfi b pe3ynbTaTe BHeqpeHiia 
3THX MepOnpuaTHH npOHCXO^HT BBICBO- 
6o>KqeHHe SHeproreHepHpyioiqHX Moiq- 
HocTeft. 3 to no3BOJMeT oOecneuHTb 
3HepronoTpe6jieHne hobbix 3/iau u ii 6e3 
3aTpaT Ha BBoq b SKcnnyaTaquio hobbix 
M oiqHocTeii. nocJieqHee oOcToaTeJibc- 
tbo cyiqecTBeHHO BJinaeT Ha CHi«KeHHe 
cpoKOB OKynaeMOCTH. npeqcTaBjraeTca 
qeJiecoo6pa3HOH pa3pa6oTKa h yTBepac- 
qeHHe Ha rocygapcTBeHHOM ypoBHe 
MeTOqHKH TeXHHKO - 3KOHOMHHeCKOH 
oqeHKii 3(j)(j>eKTHBHocTH BHeqpeHiia 
3Heproc6eperaioiqHx MeponpiiaTHH, 
yHHTBIBaiOiqHH SKOHOMHHeCKHH 3(J)(J)eKT 
ot cHHiKeHHa noTpe6HocTH bo BBeqe- 
hhh b qeficTBHe hobbix sHeproreHepH- 
pyiOiqHX MOiqHOCTeH, H CTOHMOCTHyiO 
oqeHKy 3KOJiornHecKoro 3(J)(J)eKTa ot 


CHH5KCHIM 3MHCCHH 3arp33HaiOiqHX Be- 
iqecTB b aTMOccfiepy. ICnaccnc|)HKaiinn 
3(J)(J)eKTHBHOCTH 3a OKpyacaioiqeH cpe- 
qoii CTaHOBaTca yace CTaHqapTaMH no 
npOCKTHpOBaHHIO 3qaHHH B MHpe (TaKHe 
CHCTeMbi oqeHKH Kax: HQE, BREEAM, 
LEED, CASBEE) [6], 

Bexq npoeKTa MoryT 6 bitb c Hyjie- 
boh h HeHyneBOH qjiHTejibHOCTbio. B 
3Heproc6eperaioiqHX npoeKTax 3Hep- 
roc6eperaioiqHe MeponpHUTHa moikho 
paccMaTpHBaTB, Kax noqnpoeKTbi h Ha- 
qajIBHBIM H KOHeHHeHHBIM HX HTOTOM 
qonaceH CTaTb SHepronacnopT. llpn Ha- 
najie h (fiHHHine MeponpiiaTHH stot htot 
M oaceT 6 bitb BbipaaceH, Kax Bexa c qjiH- 
TejiBHocTbio 1-7 qHeii, 3a KOTopwii co6h- 
paioTca h npocHHTbiBaioTca Bee qaHHbie 
qua SHepronacnopTa h npeqcTaBaaeTca 
caM 3iiepreTHMecKHii cepraifiHKaT qaa 
qajibHeiimHX ynpaBJieHnecKHX perne- 
HHH. 
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